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ABSTRACT

Previous resarchposited that the regressiwadfects of ost recovery might be offset if the
accompanying quality impr@aments geeratenot only health but economic benefits, primarily in terms of
reducing dditional travel to parmacies thasold higrer-priced dugs. Using quasi-experimental design
methods, thistudy investigated, for a cost-recovery intervention in Niger, how the total costs of an episode
of treatment for aacute illness for a typical patient changed when user fees were imposed but accompanied
by an improved drug supply. Episode costs included both cash expenses and opportunity costs of time.

With few exceptions, the comparisons of both the unadjusted and adjusted patient episode costs
showed that patienbtal episode costs in the intervention siteséased retive to the control site. The
findings showed mixedesults when comparing Say and Boboye in the changes they experienced relative to
the trends in episode costs in llléla. Using unadjusted episode cost averages, Boboye experienced a greater
percentage déne than Say for thgeneral population, for the poor, and for children under 15; an equivalent
percentage ddéioe for malaria-like cases; and a smallergentage ddioe for females. In ontrast, using
adjusted episode costs, Boboye had relatively higleeeases ingisode costs than Say for all population
groups.



ACKNOWLEDGMENTS

The aithors acknowledge the staff of USAID Health Financing and Sustainability Project, the AID
Niger mission, and the Mistry of Health of Niger for their lead roles in the impientation of the cost
recovery pilot projects and associated data collecftorts. Ricardo Bitran, Ken Currier, Frayig Diop,
Larry Moulton, Carla Willis, and Abdo Yazbeck provided useful assistance and insights. Additional thanks
to Carl Stevens and Jeannike/ack for their assistance in reviewing the report. Any remaining errors are the
sole responsibility of the authors.



TABLE OF CONTENTS

ACKNOWLED GMENT S . . e e e [
LIST OF EXHIBITS . e e e e iV
LIST OF FIGURES. . . . o e e e e e Vi
FOREWORD. . . .. e vii
EXECUTIVE SUMMARY . . e e Xi
1.0 INTRODUCTION. .. e e e 1
2.0 APPLIED RESEARCH PROGRAM . . ... s 3
2.1 DEMAND-SIDE ISSUES. . . . ... 3
2.2 SUPPLY-SIDE AND OTHER FINANCING ISSUES . ... ... ... ... oo 3
3.0 LITERATURE REVIEW. . . ..o e e e 5
4.0 THE PILOT PROJECT . . .. e e e e e 7
5.0 THE STUDY DESIGN. .. . e e e 9
6.0 RECENT FINDINGS FROM THE PILOT PROJECT. . . .. ... s 13
6.1 UTILIZATION L e 13
6.2 PATIENT PREFERENCES AND PERCEPTIONS OF PAYMENT METHODS. .. 13
6.3 INVENTORIES OF DRUGS. . . . .. e 14
6.4 POTENTIAL FOR AND MANAGEMENT OF REVENUE GENERATION . ....... 14
7.0 CONCEPTUAL FRAMEWORK . . . o e e 17
7.1 WILLINGNESS TO PAY . .o e e 17
7.2 QUALITY OF CARE . . o e e 19
8.0 THE DAT A o 21
8.1 STUDY POPULATIONS . . .. e e 21
8.2 EPISODE COSTS—DEFINED. . . .. ... e 22
9.0 EMPIRICAL METHODS . . . .. e e e e 23
10.0 RESULT S . o e e 25
11.0 CONCLUSIONS AND DISCUSSION. . . oottt e e e 49
12.0  LIMITATIONS OF THE STUDY . ... e e 51



13.0 RECOMMENDATIONS . .. e e e 53

13.1 POLICY RECOMMENDATIONS . . . .. e 53

13.2 FUTURE RESEARCH. ... . e 53
APPENDIX A: EMPIRICAL FRAMEWORK—THE TWO-PART MODEL USING ADJUSTED

EPISODE COST S .o e e e 55
REFERENCES. . .. 73



LIST OF EXHIBITS

EXHIBIT 5-1
SAMPLE SIZES

EXHIBIT 10-1
EPISODE TOTAL AND CASH COSTS: COMPARISON OF MEAN
DIFFERENCES 1f) BETWEEN CONTROL AND INTERVENTION SITES

EXHIBIT 10-2
CHANGES IN UNADJUSTED (DESCRIPTIVE) EPISODE TOTAL & CASH
COSTS FROM BEFORE TO AFTER THE INTERVENTION:

EXHIBIT 10-2a
GENERAL ILLNESS

EXHIBIT 10-2b
MALARIA-LIKE

EXHIBIT 10-2c
FEMALES

EXHIBIT 10-2d
POOREST 45%

EXHIBIT 10-2e
CHILDREN UNDER 15 YEARS

EXHIBIT 10-3
CHANGES IN THE LOGS OF ADJUSTED EPISODE TOTAL & CASH COSTS:
BEFORE TO AFTER THE INTERVENTION (Follow-up Survey Sample):

EXHIBIT 10-3a
GENERAL ILLNESS

EXHIBIT 10-3b
MALARIA-LIKE

EXHIBIT 10-3c
FEMALES

EXHIBIT 10-3d
POOREST 45%

EXHIBIT 10-3e
CHILDREN UNDER 15 YEARS

EXHIBIT 10-4

GENERAL ILLNESSES—UNADJUSTED EPISODE COSTS: PRE- AND POST-TEST
NON-PARAMETRIC COMPARISONS AND MEANS (IN FCFA)



ANNEX A EXHIBITS

EXHIBIT A-1
COMPARABILITY OF PRE- AND POST-TESTS: BASIC DEMOGRAPHICS .. ......... 64

EXHIBIT A-2
SAY—UNADJUSTED EPISODE COSTS: MEANS (IN FCFA) AND VARIOUS
COMPONENTS Q0] . oottt e e e e e e e e e e e e e e e e 65

EXHIBIT A-3
BOBOYE—UNADJUSTED EPISODE COSTS: MEANS (IN FCFA) AND
VARIOUS COMPONENTS (20) . .« v v ettt ettt e e e e e e e e e e et 66

EXHIBIT A-4
ILLELA—UNADJUSTED EPISODE COSTS: MEANS (IN FCFA) AND
VARIOUS COMPONENTS (20) . .+« v ettt ettt e e e e e e ettt 67

EXHIBIT A-5
EPISODE TIME (WAITING AND TRAVEL, HOME AND FACILITY; STD DEV.
IN PARENTHESES). . . ..o e 68

EXHIBIT A-6
SAY—MEAN AND STANDARD DEVIATIONS OF DEPENDENT &
INDEPENDENT VARIABLES . .. .. e e 69

EXHIBIT A-7
BOBOYE—MEAN AND STANDARD DEVIATIONS OF DEPENDENT &
INDEPENDENT VARIABLES . .. .. e e e 70

EXHIBIT A-8
ILLELA—MEAN AND STANDARD DEVIATIONS OF DEPENDENT &
INDEPENDENT VARIABLES . .. .. e e 71



FIGURE 1la GENERAL POPULATION: UNADJUSTED TOTALCOSTS. .......... ... ..., .. 26
FIGURE 1b GENERAL POPULATION: ADJUSTED TOTALCOSTS. ... ...t 26
FIGURE 2a MALARIA-LIKE CASES: UNADJUSTED TOTALCOSTS. .. ... ... .ot 27
FIGURE 2b MALARIA-LIKE CASES: ADJUSTED TOTALCOSTS . ... ..t 27
FIGURE 3a FEMALES: UNADJUSTED TOTAL COSTS . ... .. e 28
FIGURE 3b FEMALES: ADJUSTED TOTAL COSTS ... ittt 28
FIGURE 4a POOR: UNADJUSTED TOTAL COSTS. ... .. e 29
FIGURE 4b POOR: ADJUSTED TOTAL COSTS. . ..ttt 29
FIGURE 5a CHILDREN UNDER 15: UNADJUSTED TOTALCOSTS. ........ ... 30
FIGURE 5b CHILDREN UNDER 15: ADJUSTED TOTAL COSTS. .. ...t aen e 30
FIGURE 6a SAY: OPPORTUNITY AND CASH COSTS—BEFORE .. ........ ... ... ... ... 38
FIGURE 6b SAY: OPPORTUNITY AND CASH COSTS—AFTER . .. ... .. 38
FIGURE 7a BOBOYE: OPPORTUNITY AND CASH COSTS—BEFORE. .................... 39
FIGURE 7b BOBOYE: OPPORTUNITY AND CASH COSTS—AFTER. ... ................... 39
FIGURE 8a ILLELA: OPPORTUNITY AND CASH COSTS—BEFORE...........c.ovvvvvn.... 40
FIGURE 8b ILLELA: OPPORTUNITY AND CASH COSTS—AFTER. . .........iiiiiein. 40
FIGURE 9a SAY: HOME AND FACILITY AND TAXCOSTS—BEFORE .. ................... 41
FIGURE 9b SAY: HOME AND FACILITY AND TAXCOSTS—AFTER .. .. ... ... . L. 41
FIGURE 10a BOBOYE: HOME AND FACILITY AND TAX COSTS—BEFORE. .. ............. 42
FIGURE 10b BOBOYE: HOME AND FACILITY AND TAXCOSTS—AFTER .. ............... 42
FIGURE 11a ILLELA: HOME AND FACILITY AND TAX COSTS—BEFORE. ................. 43
FIGURE 11b ILLELA: HOME AND FACILITY AND TAX COSTS—AFTER .. .........coonun.. 43
FIGURE 12a SAY: TIME SPENT SEEKING CARE—BEFORE. . ........ ... ... ... ... ... 44
FIGURE 12b SAY: TIME SPENT SEEKING CARE—AFTER . ........ ... .. .. i 44
FIGURE 13a BOBOYE: TIME SPENT SEEKING CARE—BEFORE........... ... ... ....... 45
FIGURE 13b BOBOYE: TIME SPENT SEEKING CARE—AFTER. .. ....... .. ... ... ... ... 45
FIGURE 14a ILLELA: TIME SPENT SEEKING CARE—BEFORE . ...........coiviiinn.... 46
FIGURE 14b ILLELA: TIME SPENT SEEKING CARE—AFTER. .. ... 'ttt 46

LIST OF FIGURES

vi



FOREWORD

This paper is one ingeries of reports on findings and policy recommendations from Phase 3 of the
Major Applied Research conducted by the Health Financing and Sustainability Project (HFS).

The Health Finaring and Sustainability Project is a five-year initiative funded by the United States
Agency for International Development (USAID). The project’s mandate is to provide technical assistance,
conduct applied resmrch, implement tming, and disseminate infmation on healthcare financing
throughout the deveping world. The project seeks to influence policy change by advancing knowledge;
testing and impraing delivery, financing, and administrative methods; strengthening institutional capacity;
and enhancing technical capabilities. To date, HFS has been invohesltin care financing activities in over
30 developing countries around the ldoApplied research activities account for one-quarter of HFS project
activities.

HFS has conducted its major appliedeaash in three phases. Phase luided a review of the
literature and of past experience and the development of a conceptual framework. The papers generated under
Phase 1 are egsélly conceptual and methodological aa therefore oriented to field researchers and
teachers. Nevertheless, because these pdgeraraderscore ¢tent gaps in knowledge, theye of use to
internationaddonors, health ministry decisionmakers, and others who are concerned with health care policy.

Phases 2 and 3 were designed to reduce the gap in current knowledge identified in Phase 1. Phase 2
comprised the field research and data collection, and Phase 3 has involved data analysis, report writing, and
dissemination. Phase 3 papers have as their main audience developing country decisionmakers and
policymakers, inside and outside the countrieemgtthe research wasructed. Methods, findings, and
recommendations are written in nontechnical language, with technical information provided in appendices.

Phase 3 products also will be ofdrest to international dors because they validate or reject import-
ant hypotheses and evaluate existing policies. These papers also test new or impeavekd neghods,
identify directions for further resarch, andantribute empirical inforntgon to the general body of knowledge.
Therefore they should be useful to researchers and academicians.

THE ROLE OF APPLIED RESEARCH IN HEALTH POLICY REFORM

Health finarcing reform is a prominent political issue and a priority for the health sector around the
world. In industrialized nations, containing heattire osts has been one main impetus belgffidrts to
reform hetth financing policies. Irdeveloping countries, a key motivating factor for reform efforts has been
the growing @mand on increasingly strained public resources represented by the traditional commitment of
governments to provide free health services to all.

At the center of the policy debateediscussions about ways to improve iggand efficiency. Ideally,
health care finanng practices and policies should promote both equity—financial and physicabs to
care—and efficiency—maximitian of health gains through reductions in the costs of production and
increases in appropriate consumption. These discussions also include debate about the impact of health
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financing reforms on qligy of care, access by thmor, and the respective roles of the public and private
sectors.

Formulating effetive policies to address these issues requires sound empiricahatifion on the
demand and supply sides of tharket for helth services. In many develmg countries, sound empirical data
are sklom available and the public debate about hdiglincing often is dominated by conventional wisdom
that may not be well gunded inreality. Some examples of conventional wisdom that require empirical
testing include:

. “The poor will not pay for health care services.”

4 “The private sector is more efficient than the public sector in producing health services.”

A “The private sector has no role in meeting the public health agenda.”

. “Where the largst share of total health resources is spent on curative care, the allocation of
resources is inefficient.”

A “Social financing and risk-sharing schemes will not be effective in poor, rural areas.”

A new body of resarchhas begun to emerge that tests the validity of some of these common beliefs
about health financing. For example, empirical studies of health care demand in developing countries have
demonstrated that when given the choice, even the poorest often prefer to pay for better-quality health care
rather than obtain free but low quality health services.

Public policy corerning health finance camegtly benefit from improved knowledge about such
issues as theillingness of people to pay for health services, the relatffreiency ofpublic and private
providers, private sector roles, and the cost-effectiveness of investment in curative and preventive care. Yet
despite the gpater attetion recently given to applied resarch in helgh finance, large gaps in knowledge
remain.

AN AGENDA FOR APPLIED RESEARCH

HFS applied resarch seeks to advankrowledge in key policyareas and to delap analytical
capabilities among developing countegearchers. The research is designed to address key policy questions,
explore neglectedreas of research, improve jnial methods, and test new methodological techniques.
With the review and advice of an external Technial Advisory Group, the project identified four broad areas
of inquiry where major pplied regarch was warrantedost recovery, productive efficiency, social financing,
and the private sector. To meet AID contractual requirements, the project also identified nine specific topics
within these categories (see box).
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HFS MAJOR APPLIED RESEARCH:
AREAS, TOPICS, AND QUESTIONS

Research Area Phase 1 Research Topic Main Research Question

Quality of Care Willingness to pay for improvements in quality
COST Protecting the Poor Design of equitable cost recovery systems
RECOVERY 9 ghoreq y sy

Design of monetary and other mechanisms that

Efficiency in Consumption promote efficient patterns of demand for care

Feasibility of improving efficiency in production

Pubic Sector Reform . .
through personnel incentives

PRODUCTIVE

EFFICIENCY Reallocating Public Sector Definition of optimal allocation pattern and
Spending appropriateness of current allocation patterns

SOCIAL . . . .

FINANCING Expanding Its Role Feasibility of risk-sharing for the poor
Development of Private Health Determinants and implications of private sector
Care Markets development

PRIVATE Public-Private Differences in Existence of differences in productive efficiency

SECTOR Efficiency between government and private providers

Feasibility of socially beneficial collaboration

Public-Private Interactions .
between government and private sector

HFS conductediterature reviews (Phase 1) for all but one of these nine topics (the exception was
reallocating public sector spending). At AID’s request, an additional field research topic—an assessment of
the economic impact of malaria—was also studied. Fiedghreshas been conducted (Phase 2) and analytical
papers have been written (Phase 3) in all four of the major research areas. These cover the six specific topics
as follows:

4 Willingness to pay for impraments in hdth service quality in the context of cost recovery
. Impact of health service quality improvements on costs, efficiency, and demand

. Efficiency of public sector health services

. Comparison of public and private sector efficiency in health service delivery

4 Impact of social financing of health services on demand, equity, and sustainability

. Development of private sector health services

. Economic impact of malaria

In addition to tlese applied research papers, HFS has produced a wide array of research instruments
and data bases. (A list of these is provided in @rsé@ project document, “Researetsttuments and
Databases of the Health Financing and Sustainability Project.”)



POLICY-ORIENTED APPROACH TO APPLIED RESEARCH

HFS has conducted all the fieldeasch ativities with active collaboration and involvement of local
researchers and decisionmakers. In addition, when considering alternative field sites for major applied
research, HFSought to identify opportunities whe research selts wouldfeed diredy into the policy
reform process.

In Niger, for example, HFS provided tetcal assistance to the government to test two cost recovery
systems for curativeare in arbulatory publidacilities: a fee-per-episode of illness and a household tax with
a copayment. Major applied ezmrch was enducted to assess and cargkeyindicators under the two
financing systems, including the impewents in quétly of care, the costs of quality improvements, people’s
willingness to pay for quily improvements, and equity implications of the financing methodse&eb
activities vereintertwined with technicahssistance to design and implement improved management systems
for health facilities, new managent procedures for clerical personnel, and improved diagnostic and
treatment practices for medical staffs.

In Senegal, HFS conducted appliecceesh to assess i@us dimensins of the current health system,
including the legal and regulatofjamework of helth financing; theeffediveness of village health
committees; the costBnancing, and efficiency of public and private providers; the size, role, and evolution
of the private sector; and the demand for health care. The government of Senegal is planning major regional
demonstration projects to implement some of the recommendations that emerged from this research.

All HFS major applied remarch poductsundergo a formal review process that involves project staff,
external experts from academic amdernational institutions, anthembers of the project’s Tegical
Advisory Group. HFS seeks excellenceatsproducts and welcomesrmments or suggestions about its
research work.

If you have questions @omments about our applied research work, please contact the Technical or
Applied Research Directors. For infortiman about or to order written HFS products on research, technical
assistance, and training, please contact the project’s Information Center.

Ricardo A. Bitran
Director of Applied Research



EXECUTIVE SUMMARY

Poor economic trends in many developing countries have motivated policymakers to consider cost
recovery in the health sectorpsechaism whereby patients pay part or all of the costafe in apublic
facility, as ameans of sharing the burden of financing between the public and the private sector. A recurring
lesson from initial expenes in cost recovery is that without visible and fairly immediate improvements in
the quality ofcare proided, patients will not support the implementation of user fees. This report represents
Phase Il of a comonent of the United States Agency for International Development (USAID) Health
Financing and Sustainability (HFS) Majapplied Research on “Cost Recovery and the Quality of Care.” As
stated in the HFS Applied Resrch Agendal@91), the goal of resmrch inthis area is to enhance
understanding of the interrelationship of cost recovery and quality improvements.

Research Questions

This report focuses on empiricaltidence from a cosatecoverypilot project in Niger about the
economic impact on patients wéw user fees in combination with quality improvements. The main research
question was: How did the total cost of an episodesafrtent for an acute illness for a typical patient change
when user fees were pused buaccompanied by an improved drug supply? It could be that cost recovery
accompanied by an improved drug supply reduced the total cost of an episode of treatment for a patient by
eliminating additional travel to pharmacies that sold higher priced drugs. Individuals might substitute away
from other more costly sources of care when they visited providers who also provided drugs. This question
was posed not only for thgpical patient, but also for four subgroups of patients including the poorest,
children, females, and malaria cases.

Study Design

The Niger study was unique in thapibvided a rare opportunity to document, in a rigorous manner,
a variety of changes resulting from the actual enmntation of a cosecovery intervention. Extensive
household and fady data were collected before and after the implementation in two intervention districts
and a control district.

Total costs of an episode included user fees, prepaid health taxes, costs for transportation, food and
lodging, and the opportunity costs of the time involved in obtaimage. Two user fegystems were
investigated. In one district, the patient paid a lump sum pewreek-episode. In the other district, the patient
paid an annual earmarked health tax and a small copayment per episode.

Analysis
The empirical analysis followed two approaches, both of which focused on comparisons between
patient episode costs the two intervention districts and the control district. The first approach consisted of

simple comparisons of average episode costs for different population groups, referred to as comparisons of
“unadjusted”episode costs. The second approach included econometric techniques to account for abnormal
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distribution of patient gisode costs, to address the individual’'s decision process for incurring health
expenditures, and tdjust for the fact that the baseline and follow-up household surveys, although random,
covered different households in each period. The latter approach generated “adjusted” episode costs.

Results

With one excption, the comparisons of both the unadjusted and adjusted patient episode costs
showed that patient episode costs in therirgntion sites increaseelative to the control site. The exception
was for differences between thgervention and control sites whicterenot significant between Say and
llléla for total adjusted epode costs for children. The two empirical approaches showed mixed results when
comparing Say and Boboye in the changes they experienced relative to the trends in episode costs in llléla.
Using unadjusted episode costemges, Bboye experienced aapnter percentage daw than Say for the
generapopulationfor the poor and for children under 15; an equivalent percentage decline for malaria-like
cases; and a smaller percentagdidedor females. In ontrast, using adjusted episode costs, Boboye had
relatively higher increases in episode costs than Say for all population groups.

The results showed that cash costs accounted for about 90 percent or more of total episode costs in
both the pre- angost-test periods. Opportunity costerequite low both lecause the time required, on
average, was an hour or less aedaduse the value of time was low. The level of opportunity costs did not
show any significant changes in Say and Boboye and declined in llléla.

In Say, it appeared that patients in the study populations were incurring lower opportunity costs for
home care ankligher opprtunity costs for facility care. Patients seemed to be spending more time traveling
to facilities to benefit from the availability of drugs. Cash costs relatedrtee care were also falling. Changes
in facility cash costs were mixed, but increasing slightly overall. Substitution of facility care for home care
was evident.

In Boboye, the level of opportunity costslieased foboth homeand facility-related care. Both home
and facility cash costs fell, butere partily offset by tax payment&acility cash costs plus the tax costs were
roughly equivalent or somewhabne than facility cash costs incurred before the intervention (especially for
females and the poor). Home cash costs fell the most, accounting for the overall drop in episode cash costs.

Home-related cos@ccounted for about 6G2pcent or more offgsode costs in ther@-test period.
After cost recovery, the proportion of home-related expenses decreased in all three districts, but remained a
substantial portion (more than 5€rpent). his patern was evident looking at both total costs and cash costs.
Even after the implementation of the intervention, patients still relied heavily on home-related treatment.

To summarize, the basic degtive statistics provided useful imimation on both the level and
compositon of costs. The econometric analysis conéd the general tnels for the comparisons of total
patient episode costs between the control and intervention sites. The results suggest that the proposed
explanation that cost regery accompanied by an improved drug supply reduces the total cost of an episode
of treatment, beliminating additional travel to pharmacies that sold higher priced drugs, was only partly at
work in Niger. Some substitution from horoare and ssociated péwrmacies to facilities was taking place.
However, overall pisode costs rose relative to the control site. The likely explanation is that before the
intervention, the health care system had seriously deteriorated. This deterioration continued in llléla, but in
other two districts, the infusion of resources almost inevitably meant that patients would be spending more.
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The comparisons between Say and Boboye provided more mixed results. The basic descriptive
statistics showed that, in termstoénds of episode costs, neither type of payment system was unequivocally
the better alternative. Changes in episode costsrectdifferantly for different population groups. The
econometric resultsave similar for femas, but not for the other population groups. In health care financing
researchboth in the U.S. and loér countries, getting such mixed results is not unusual. It is well known that
healthcare finaning initiatives have varyingffects across different population groups and should be closely
monitored ineach local ontext. Also, ocassionally,fiirent stastical methods generate different results. The
choice of which set of results to use is not alwagarlespeclly when new statistical methodse being
explored and tested as in this report. Over time, with continued monitoring and evaluation and periodic in-
depth analysis, the long-term impacts of the innovative cost recovery system should become clearer.

Policy Recommendations

These results showingdreases inasts relative to the contrsite heighten the need for policymakers
to carefilly consider wnether the benefits associated with these different payment methods justify these new
costs tgpatients. Based on evidence from a related réyezbeck et al., 1994jtilization of public health
care services oreased in Bboye and was stable in Illéla during the pilot tests, demonstrating patients’
willingness to pay for thquality improvements. The implication of these findings is that to ensure the long-
termsustainability of these results, policymakers shoudagr what other quality improvements, in addition
to the availability of essential drugare mediclly important and preferred by patients. More effort should
be placed on measng and monitoring these quality impewments over time and among providers. Although
patients were willing to pay higher episode sts for some quality improvements, the assumption was that the
money being collected would contributetb® maintenance of these improved services. Policymakers should
ensure that adequate financing and financial mamegt systemsare in place tosustain quality
improvements; otherwise, willingness to pay these higher episode costs willegisa@fearly, the cost
implications of quality improvements must be well known.

Future Research Recommendations
The following recommendations for research focus on areas highlighted by this specific study:

1. Future researcthould attempt to identify other qualimprovements which have public health merit
and are perceived to be important by p#seMeasurement of these diig attributes should be
improved (structure, process, outcome) so that they can be monitored over time.

2. It would be valable to collect complete episode-of-iliness cost information. This study was limited
by the fact that gsode costs cared a two-week pird of time, truncating costs either at the
beginning and/or the end of the episode.

3. In order to be able to attribute cost changesfferdnces in payment rtteods, it is important to
improve classification of patients by type of diagnosis and risk. Futuearsshould explore
methods for improving the collection of such information which are feasible yet valid and reliable.

4. Future researchould pay morattention to the cost consequences of various payment methods. To

date, the focus in developing countries has bed¢heeffects of user fees on utilization patterns; this
is important but incomplete.
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The experimental design used for this pilot project providecmely valuable informtéon for
monitoring and evaluating actual experiences with cost recovery and quality improvements. Future
research should continue to explore the use of experimental design evaluation methods with health
care finaning initiatives recognizing thasuch extensive data collection may not always be feasible.
Feasible yet informative data collection methods should be developed and tried.

Research nikodsfor comparing changes in episode costs over time in a quasi-experimental design

setting should be further developed. The results ofthidy showed that descriptive and multivariate
techniques can lead to somewhat different conclusions.
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1.0 INTRODUCTION

Poor economitrends in many developing countries have often resulted in substantial reductions in
government budgets ftvealth. This has led policymakers to rethink the role of the public and private sector
in financing healthcare services; in particular, several depeng countriesare ®©nsidering the
implementation of cogecovery, a mechanism whereby patients pay part or all of the cost of care in a public
facility as ameans of sharing the burden of financing between the government and private households. In
several cases, paties pay for essential phmacelital products, primarily medicines, otherwise not available
in public pemises. The creation of drug revolving funds, as this arrangement is usually known, has become
common practice in the sub-@aan rgion, particularly since the start-up of the UNICEF-supported Bamako
Initiative in 1987.

There is fairlygood evidence that patieratee willing to pay for health care services when the quality
of those services is improved. Howeveerthis no informiéon eébout how total patient treatment costs change
as a result of various user fee payment mechanisms and there is also concern that not everyone will be able
to affordthese costs. Several studies suggest that although patients, on average, do not substantially change
the choice of their health care providers when user fees increase, the poor seem to be more sensitive to price
increasegGertler, et al., 1988)

Some suggest that the increase in private expenditures resulting from cost recovery might partially
be offset if the accompging quality improvements generate not only health but economic be(@fésse,
1991) For example, it could be that costagery accompanied by an improved drug supply reduces the total
cost of an episode ofdatment for a patient by eliminating additional travel to pharmacies that sell higher-
priced drugs. Individuals may substitute away from other more costly sources whegréhey visit providers
who also provide drugs. Empirical evidence from the few existing studies, in combination with other
anecdotes, lend mixed support to aor@asingly posited hypothesis that some quality imgmoents
(especially improvedvailability of essential drugs) which have economic benefits could partially offset the
financial consequences of higher user fggtyack, 1993)This might be true even for the poor, especially
if the quality improvement increases accessibility and charges fees based on ability to pay .

For a costecoverypilot project in Niger, this study investigated how total patiegdttnent costs
changed when new user fees in combination with quality improvements, primarily in the form of better drug
availability, were implemented. The major researchstjae was: How did the total cost of an episode of
treatment for an acute illness for a typical patient change when user fees were imposed but accompanied by
an improved drug supply? This question was posed not only for ihaltpatient, but also for four subgroups
of patients including the poorest, children, women and girls, and malaria cases.

The Niger study was unique ihat it provided a rare opportunity to examine the impact of an actual
cost-recoveryntervention using quasi-experintahdesign techniques. Extensive household and facility data
were collected before and after the ismpkentation of the intervention, in two intervention districts and a
control district.



Total costs of anmsode of teatment inltded the usefees, prepaid héth taxes, costs for trans-
portation, food and lodging, and the opportunity costs of the time involved in obtaining care. Two user fee
systems wer@vestigated. In one district, the patient paid a lump sum per episode each time he or she was
ill. In the other district, the patient paid an annual earmarked health tax and a small copayment per episode.



2.0 APPLIED RESEARCH PROGRAM

This report represents Phd#eof a conponent of the U.S. Agency for International Development
(USAID) Health Financing and SustainabilitykB) Major Applied Resarch on “©stRecovery and the
Quality of Care.” Phase | consisted of a review of concepts and literature and preliminary field work design
(Wouters, 1993). In Phask field work was conducted and data were collected. Phase Il includes empirical
analysis and formulation of policy recommendations.

As stated in the HFS Applied Resga Agenda (1991), the goal of research in this area is to enhance
understanding of the interrelationship of cost recovery and quality improvements. The scope of the topic is

enormous as eraplified by the multitude of related research questions posed in the HFS Research Agenda,
which are summarized below.

2.1 DEMAND-SIDE ISSUES

1. How do consumers view quality in choosing source and amount of care purchased?

2. For which improvements in quality are consumers willing to pay? Do patients perceive that they are
getting “value for their money”?

3. What is the potential of quality improvements for increasing use by selected vulnerable groups?
4, Do providers’ and consumers’ perceptions differ?

5. How can consumer education affect perceptions of quality?

6. What are the distributional effects of improved quality; that is, how do different population groups

view quality? (i.e. by income groups, gender, age, education)?

2.2 SUPPLY-SIDE AND OTHER FINANCING ISSUES

7. How do providers view quality?

8. How much do quality improvements cost?

9. To what extent can improvements in quality be paid for through user fees or related mechanisms?
10. What improvements in quality are required to facilitate cost recovery in the public sector?

11. How can quality be improved?

As stated in the Introduction, this study contributed to answering a subset of these questions,
especially numbers 2, 3, 6, 9 and EQamination of changes in total patient treatment costs showed whether
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patients vere in fact pging more for theicareunder this cost recovery initiative and how payments for acute
illnesses dfered acoss various target grps. In combination with results from related studies on utilization,
this study solidified understandingwhether target groups were willing to pay for the improved availability
of essential drugs at payment levels sufficient to cover the cost of the drugs.



3.0 LITERATURE REVIEW

The Phase | report from this major appliedesgsh project coreded that tkre issubstantial
empirical evidence that quality @fre is important irstimulating the dmand for healtltare services
(Wouters, 1993)Several studies were cited that found that quality of health care was an important factor in
choosing a healtbareprovider and that patients were willing to pay for improvements in qu@lgnton et
al., 1991;Akin et al., 1981, 1986a,b; Heller, 1982; Mwabu et al., 1993; Lavy and Germain, 1993; Ellis and
Mwabu, 1991)Most of the studies indicated that the strongest preference was for the availability of drugs,
both amounts and types of essential drugsfeRences fobuilding infrastructure and type of health providers
were weaker, but apparent.

Studies othe Central African Republic and Tanzania, which surveyed patients on what they would
be willing to pay if specific aspects of quality were improved in the future (contingent valuation methods),
found thatpatients intended to pay for quality improvements, especially for pharmaceuticals, and that these
amounts werequite substantia(Weaver et al., 1993; Abel-Smith and Rawal, 19%jikingly, rural
populations exhibited strong intentions to pay for improved services.

Anotherstudy investigating a cost-recovery pilot project in Cameroon using experimental methods
also foundwillingness to pay for quality impr@mentgLitvack, 1993)The intervention consisted of an
increase in user fees and an improvement in the &i@ifeof essential drugs. The results showed that the
probability of using the healtlenter increased significantly for people in the intervention areas compared to
those in the antrol areas. Thewdence also indicated that the probability of the poorest income quintile
seeking care increased at a rate proportionately greater than the rest of the population.

Litvack went on to test a possible explanation for these utilization patterns. Specifically, she tested
whether there was significant dfference in theotal costs for an episode of care before and after the cost-
recovery intervention for an average patient and for the poorest quintile. Total costs of an episode included
the direct osts of obtainingare at the hédth care fadity, transportation costs and the opportunity cost
incurred as a result of travel, waiting and treatment time. In these calculations, the costs for both the patient
and accompaying family members were included. She found that health expenditures per episode of illness
did not change significantly with the intervention, suggesting that individuals were substituting away from
higher ost providers previously used. In this case, the improved availability of essential drugs which
accompanied the user fees seem to have resulted in net cost savings, even for the poor.

The Litvack study made an important conttibo to understanding why some quality improvements
might be preferred. Ithis case, the hypothesis was that improved drug availability resulted in economic
benefits. lremans to be seen whethsuch economic benefits from improved drug availability exist in other
countries. Further rearch is needed to test thesaults in otheicountries with methodologies which generate
more efficient estimates.

The Phase | report concluded tleatcept for the Litvack study, little research had been conducted to
determine whether preferences for quality improvements varied across various target groups and if so, why.
A healthcare demandtudy in Kenya tested whethermg preferences for specific aspects of quality differed
from women's(Mwabu et al., 1993)The results suggested that men have a greater demand for anti-malarials
than women, holding everything else constant. The Lavy study of fesattdemand in Ghanaoked at



willing ness to pay for three different income groups. The results indicated that willingness to pay increased
with income. Inlooking at peferences for three gvider attributes: quality ofare (infrastructure, drug
availability, services and personnel), distance, arg pthe study found that the richest were more concerned
with the quality of health services than their costs.

Building on the Litvack study, this rearch focused on estimating potential cost-savings incurred by
patients during a cosecoverypilot project in two districts in Niger, vére increases in user fees were
accompanied by improved drug avhilsy. Changes in episode costeng inestigated for the average patient
as well as for various target groups including the poor, children under fifteen, women and girls, and malaria
cases.



4.0 THE PILOT PROJECT

The Niger Ministry of Health, with the technical assistance of USAID and the AID country mission
and with a grant from the World Bank for start-up inventories afrpheeutical products, implemented a pilot
project in costrecovery which included both the ingohentation of useiees and improvement in drug
availability in about 20 Mirstry of Health ambulatory facilities in three districts. The pilot projects began in
May 1993 with potential for expansion after oreay. The experimerntbok place agimst a backdrop of
declining nationwide utilization of both pfmacies andovernment health ities. The new system included
four major components. First, diagnostieatment potocols using generic brands of essential drugs were
implemented. This would reduce the costs of medicines in the deliveryntdrgrhe#th care. The second
component condied of improved drug supplies through a World Bank project. The third component was to
improve managemestystems and capabilities. The fourth component consisted of installingffeieofi
systems for mobilizing additional resources at non-hospital facilities.

Boboye, in the Deptment of Dosso, adopted a form of social insurance consisting of an earmarked
head tax combined with a small copayment per episode of illness (within a one-week period). The district
health tax surcharge was 200 FCFA per taxpayer with a copayment of 50 FCFA per adult and 25 FCFA per
child. It should be noted that thidfdred from tralitional forms of insurance: it covered non-catastrophic care
and was essentially a prepayment featment of acutéinesses at publiambulatory care facilities. The small
copayment provided a deterrent to moral hazard (demand for unnecessary care in the sense that its marginal
value proxied by a reduced price is less thamasginal cost) but might not eliminate it. The tax payment
covered serdges rendered only at public facilities; visits to private facilities (traditional and western) had to
be paid in full. At the timeghoice of public or private provider was not a major issue since private providers
were few, but it would be a factor to consider if the private provision of care were to be encouraged.

Say, in the Department of Tillabery cieased private finaimgy through a fee-per-episode system,
whereby the patient paid a lump sum each time he or shal| (230 FCFA for alults and 10G-CFA for
children under five). This system contrasted with fee-for-service where every additional visit, test, medical
supply or medicingvas charged for. In this case, risk was shared between the provider and the patient in the
sense that the fixed lump sum was intended to cover all services for the episode of illness during a one-week
period. Such a system should haveamaged patients to return for follow-up visits. There was some danger
that providers would cut corners in quality to contain expenses within the fixed payment.

llléla, in the Department of Tahoua, was selected as the control ste wb ostrecovery was
implemented. All services were provided free at public facilities, although patients still incurred other travel
and time costs.

The Government of Niger continued to providerent levels of subsidization to the intervention
facilities, including the payment of personnel salaries. The World Bawdled initial stocks of pharmaceutical
supplies andecurrent partiasubsidies to replenish these stocks. In the long-term, drug prices would have to
be increased to cover costs.

In Boboye, the diagnostic angatment primcols were put in place in 1989, about three years before
the implementation of cosecovery. At the time of the baseline survey, Boboye health personnel had



substantial experienceitlv these protocols in contrast to personnel in Sagra/these mtocols were
introduced at the time when the cost-recovery tests were instituted.

Officials collected the head tax in Boboye in early 1991, about two years before the implementation
of the user fees and drudlistribution aspects of the intervention. Ideally the head tax would be collected
annually; however, a variety of factors delayed the start-up dhtbevention. In the second half of 1992,
management information systemesre/esthlished in Boboye and Say better track drug supplies, utilization
and financial activities. After the start-up of the intervention in 893, monthly facility data were collected
to measure changes in revenue, qualigané utilization and parmaceutial product stocks. At the same time
that management systems were improved, health workers in these districts were trained in selected primary
health care diagnostic and treatment protocols. No incentives were provided to pilot test personnel.

Some exemptionsere grantedyutmeans testing was performed. The formal procedure for granting
exemptions was to reféhose claiming inability to pay to some regional or local committee which extends
a certificate of indigence if the case is deemed legitimate. This occurred infrequently.



5.0 THE STUDY DESIGN

The evaluation of the pilot project was basedlata collected using experimental design, where data
were ollected before (pre-test) and afteo$t-est) the initial implementation of cost recovery in districts. To
compare behaor with and without the interventiosimilar data were collected in districts with (intervention
site) and without the casecoveryintervention ¢ontrol site). The control district, llléla, and two intervention
sites, Boboye and Say.ene tiosen nosrandomly by the Ministry of Health. Tiacilitate logistics and
implementation of follow-up activities, districts close taiey wereehosen. These districts did not represent
the diversity of soci@conomic, cultural, and economic conditions which exist in Niger since they were
chosen primarily bcause of their proximity to Biney; however, it is believed that they did provide data
typical of the country’s rural environment.

Houselold surveys wre @nducted six months before (November 1992) and six months after the
intervention (November 1993). These surveysemonducted independently in each district in order to be
able to compare them two by two. The intention was to conduct the post-test one year after the intervention,
but for a variety ofeasons, this was not possible. This limited the analysis to investigation of short-run
impacts. However, conducting tpee- and post-tests during the same part of the year (October—November)
strengthened themparability of pre- and post-test utilization measurements since seasonal illness patterns
were held constant.

The household surveys included four components: (i) household questionnaire, (ii) curative
guestionnaire, (iii) preventive questionnaire, and (iv) income questionnaire. This study used data from
instruments (i) and (ii).

The randomization process was based on theggdrCasus of the Population of 1988 and on the
1988 update on the distribution of health installations in Nigerekohn of the thredistricts, two stratum
were created: one stratunitiva healthfacility for which five census districtseve induded; one stratum
without a heblh facility for which 29 census districtsese induded. Such stratification improves the
comparability olsamples obtained in different districts in terms of utilization patterns. Within each stratum,
the households surveyedre selected acading to a thee-stage stratifiedwuster sampling design. At the
third stage of selection, one in four households was selected randomly.

The same samplédusters, but dierenthouseholds, @re used in thpre- and post-tests. The sampling
procedures described in the previoumggraph were used each time so that the sampbesdvbe
representative of thesiepopulation, but the saniedividuals were not interviewed in both surveys. For this
reasonthe pre-test and post-test groups were not directly comparable. Statistical methods had to be used to
adjust for potatial socio-economic and demographic differences in the pre- and post-test @oaksind
Campbell, 1979)or the baseline survey, 612 householdeewgurveyed inazh district. As shown iExhibit
5-1, the number of individuals interviewed was 5,57Baboye, 4,723 in Say, and 4,116 in llléla. In the final
survey, 612 householdsveinterviewed. The number of individuals interviewed was 4,850 in Boboye, 4,221
in Say, and 3,980 iHléla. Approximately 21 percent in both the baseline and the follow-up survey reported
an illness in the past two weeks (about 2,800 individuals each period).



EXHIBIT 5-1
SAMPLE SIZES

SAY BOBOYE ILLELA
PRE-TEST POST-TEST PRE-TEST POST-TEST PRE-TEST POST-TEST
Full sample size 4,723 4,221 5,571 4,850 4,116 3,980
0,
# reporting any illness 653 (14%) 853 (20%) 1,353 (24%) 945 (20%) 899 (22%) 928 (23/)0
# reporting acute out-patient
ilness (including 575 787 1,204 861 830 845
injuries/hospital)
0,
# treatment sought 281 (49%) 346 (44%) 666 (55%) 543 (63%) 320 (39%) 280 (33/)0
THOSE REPORTING TREATMENT SOUGHT
0,
Malaria-like symptoms 157 (56%) 179 (52%) 311 (47%) 293 (54%) 189 (59%) 134 (48/)0
0,
Female 129 (46%) 186 (54%) 366 (55%) 282 (52%) 157 (49%) 137 (49/)0
0,
< 15 years old 126 (45%) 186 (54%) 322 (50%) 255 (47%) 150 (47%) 129 (46/)0
Lowest 45% p.c. exp. 121 148 259 230 135 124
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Comparability between thegs andpost-tessurveys could have been compromised if the household
selection process was inephented in a biased fashion. Thisegmed not tdhvave been a problem for the Niger
study. The sample selection process was tightly supervised centrally by the resident advisor for the project.
The demographic emacteistics and disease patternstiog respondents revealed highly similar pre-test-post-
test profiles in each site. This information is presented in the app&mxdikit A-1.

In general, thetudy desigreliminated the effects of a variety of factors occurgirgultaneously in
all three districtswhich could have clouded the interpretation of the episode cost comparisons. Such factors
are referred to dsistory (specific events which might have occurred between the first and second household
survey which are unrelated to thast-recovery intervention), maturation (learning or growth by respondents
as time passes), testingdead-round test results being influenced by previous experience with the identical
instrument), and instrumentation (changes in how responses to questions are measured or calibrated).

However, the design might not have been able to cdotrgiteraction between these aspects and the
specific selection fflerences of théntervention and control groups. A particular problem could have been
the interaction between maturation and site selection: facility data suggested that health workers in Boboye
and Say werguite diferent in their faniiarity with a major component of the interventiorgmely, the
diagnostic-treatment protocols using generic essential gRigp et al., 1993)At the time of the pre-test,
Boboye personnel hadrahdy had over two years of years experienite these protocols; in Say, the
protocols were yet to be implemented. According to facility-based data collected for the first six months of
the pilot tests, the agrage araunt spent on medicines per illness rose toAQEA in Boboye and to 285
FCFA in Say. Athough these figures did not control for adjustments in the cost of medicines, the lower
amount in Boboye could have been due in part to the greater proficiency of health workers in following the
protocols. Diferences in the rate oflaption of these protocols between Say and Boboye could confound
interpretation of the mailts. It might take some time for Say personnel to learn and adjust to these protocols;
episode costs for memihes may continue to decrease in Say more than in Boboye, at least in the short-term.

Differences in inta-session history (site-specific events occurring between the first and second
measurement inctling events related to and independent of the implementation of the intervention) did not
appear to be a pblem. The first six months d&cility-level data on changes in revenue, qualitgarfe,
utilization, and pharmacsical product stocks did not reveal any significant site-specific events except the
differences in proficiency of using the protoc{l¥op et al., 1993).
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6.0 RECENT FINDINGS FROM THE PILOT PROJECT

This particular study was part of a larger project under whickrabandyses of the data were
conductedDiop, 1993; Diop et al., 1993; Diop et al., 1994; Yazbeck et al., 19 findings from these
studiesare summarized here. Empirical information was collected on changes in utilization patterns before
and after the intervention, patient f@iences and perceptions of the user fee payment methods, and potential
for and management of revenue generation.

6.1 UTILIZATION

According to Yazbeck et al. (1994) the probability of seekiegrhent for illness or injury at a public
facility for theaverage person increased in Boboye (the social financing district), did not change in Say (the
fee-per-episode district), and fell in Illéla (the control district). For women and the poorest income quartile,
health seking behavior did not change in either of the intervention districts, éxredsed in theoatrol
district. For dildren under fifteen and the elderly, utilizatiorcieased in the social finang district,
remained stable in the fee-per-episode district, and fell in the control district.

The observed increasedilization in Boboye was consistent with the improved quality in terms of
drug availability and the potential for moraZard.The social insurance plan included an out-of-pocket price
which was less than the actual cost of care at the time medical care was purchased. This was shown, in other
studies, to induce demai@helps, 1992).

The unchanging probability of seeking treatment in Say was somewhat unusual in light of findings
from other African countries. Nmerous examples exist ete, in theshort-run, the introduction of cost
recovery resulted in reduction in use such as in Leqddfladji et al., 1993)and in Ghan@WVaddington and
Enyimayew, 1989, 1990n some cases, utilization levels climbed backr®@strecovery levels after
several more months. This was true in the urbkeas of Ghana. fossible explanation for the stable
utilization patterns in Say is that thegative effects of price on utilization were offset by the positive effects
of quality improvements.

Falling utilization in llléla veresymptomatic of the deteriorating public health infrastructure. Health
care conditns for women, the poorest income quartile, children, and the elderamapto be equally
desperate.

6.2 PATIENT PREFERENCES AND PERCEPTIONS OF PAYMENT METHODS

The preferences summarized below wersistent with thatilization trends described above. Based
on the analysis by Yazbeck et al. (1994), a vast majority (over 80 percent) of the people surveyed expressed
strong desirability of cosecovery and improved quality over theyious health delivery system. In the post-
intervention period, based dmeir actual experiences, a majority of patients declared a strong willingness to
pay for improved drug availability; ifiact, a larggercentage (over 60 percent) were willing to pay more than
currently set prices. About 25 percent did not want price increases.
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A majority ofrespondents stated that they preferred the social financing over the fee-per-episode of
illness metbd. These results should be interpreted with caution since users had actual experience with only
one, not both, of thpayment methods. Two major reasons were given: first, they perceived social financing
to cost less; send, they found prepayment easier to finance, perhapaulse of seasonal variations in
income. The perg#ions about cost somewhat confed the concern for moral hazard. Small copayments
disassociated patients froeat costs. The findings of this study empirically determined how treatment costs
differed between payment systems; perhaps, patients had misconceptions about costs.

6.3 INVENTORIES OF DRUGS

Analysis of the faility inventory records indicated no major disruption in the availability of drugs
at facilities during the firstix monthg(Diop et al., 1993)Prescriptions of medicine increased substantially.
The average value of medicines used, based on thsifirstonths, was almostrie times theisual six-
month allowance for medicines allocated in the country’'s budget. In Boboye during the pilot project, ten
public health facilities used medicines totaling 6,746,000 FCFA compared to a historical six-month budget
of 2,240,000FCFA. Say used 6,58)0 FCFA of medicines in five months of the pilot project compared to
a historical six-month budget of 2,500,000 FCFA.

6.4 POTENTIAL FOR AND MANAGEMENT OF REVENUE GENERATION

Boboye gerrated higher overall receipts than Say, primarily because this district required payment
from the entire population, not just users. In addition to the revenue from the prepaid tegs ttheew in
about 34-CFA per new patient. In all,ddoye was able tearn through taxes and fees 120-180 percent of the
cost of medicines, or 75-10%ment of the ast of medicines plus administration of the e@stovery fee
collection system.

In Say, average reigas per illness fluctuated between 150-F8DFA. This cowered &out 50-55
percent of the @sts of medicines or 35-4@pent of the aount spent on medicines and costovery
administration.

Sacial insurance was more effective at raising revenues, the bulk (75 percent) coming from prepaid
taxes required of both users and non-users of public health facilities. In contrast, revenues generated by the
fee-per-pisode payment systeneve diretly contingent on utilization and generated surpluses only if prices
were set Bove unit costs. As shown rsic economic theory, short-run financial sustainability depended on
setting pricesvhich at least covered unit variable cdsts. Remembering the previous result that a substantial
portion ofindividuals were willing to pay more than current prices, it might be possible for facilities in Say
to recover at least, if not more than, the costs of medicines (critical unit variable costs).

! This is known as the shutdown rule in microeconomics, or the contribution margin in managerial accounting.
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A major concern reniias about the managient of revenues in both districts, namely, that legislation
is not yet in phce to formHy recognize costecovery. Without such legislation, public providare not
allowed touse revenues from cost recovery to support revolving funds. Official procedures for using health
tax revenues ardso lacking. Without legal mandates to use funds in support of the health system, cost

recovery, by definition, cannot succeed.
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7.0 CONCEPTUAL FRAMEWORK

7.1  WILLINGNESS TO PAY

Evidence from previous étature suggested that individuals might benglito pay for improvements
in the quality of their healtbare servicebecause they benefited not only from better health outcomes and/or
more pleasant visits to heatthreproviders, but also from cost-savings generated by the improvement. Such
behavior is consistent with emmework where health care services are valued for their contribution to health
rather than for something in and of themselves. Health services, in combination with several intermediate
(proximate) determinants of heaktbch as environmental sanitation and nutrition, have a direct influence on
health. Thisframework hadeen used as the basis for several empirical investigations of health care demand
in developing countrie@itran, 1989a,b; Gertler et al., 1989; Mwabu et al., 1993; Ellis et al., 1991).

The general framework can be shown as:

Objective:
Utility of individual X is a function of:
(health status of X, consumption of non-health goods by X)

Health Production Function:
Health Status of X is a function of:

(age X, sex X, nutrition X, education X, consumption of health services by X, other proximate
determinants of health consumed by X)

Budget Constraint:
Household income = (Amount of non-health goods x price of non-health goods)
+ (amount of health goods x price of health goods)

Solving the modeyields the following general relationship where each input to health will be consumed up
to the point where the marginal productivities (MP) per unit price for each input are equal:

MP_(input1) = MP (input 2) = MP (input 3)
unit price unit price unit price

The implication is that the choice of heattire povider isdetermined by the perceived marginal productivity
per unit pricerelative to the marginal productivities per unit price of other health inputs. Willingness to pay
for healthcare depeds on the patient’sspception ofthe marginal productivity per unit price of the particular
healthcare povider toimproved health. Patients want value for their money. They may consider both direct
health outcomes and related psychic benefits (e.g. manner and attitude in whickhdreakhrendered) in
their perceptions of marginal productivity.

The decision rule givehere presents the private rather than the social perspective. Individuals have
their own set of priorities arete m&ing their own choices about how to allocate their income. This does not
necessarily mean that patients always have the correct knowledge of how efficacious treatments are or who
the mostppropriate providers would be. For example, it has often been observed that patients overly focus
on drugs when other types of health care more efficacious. Such patterns highlight the need to ensure that
patientsare kept well informed of their higaservice ptions. In cases where important social benefits are not
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incorporated in private decisions (e.g. externalities such as control of highly communicable diseases),
governments might intervene to encouraggain behaior (e.g. subsidization of immunization prams,
guarariines). In cases of extremmoverty, individuals might be choosing between spending on basic
necessities such as emergencyithezare, esstial food, and basic housing. In this case, government, the
community or dter extended family members might intervene to donate income to or subsidize the price of
the essential commodity for the poor household.

To summarize, the model focuses on individuals making their own choices, while recognizing that
under certain @nditions, social institutions such as the government, community or extiErdidgd might
intervene to protect the welfare of the individual and society.

The generaksue was: which impr@ments in quality of care increased the marginal productivity of
healthcare for improvedhealth (broadly defined in physical and psychic aspects) per unit price as perceived
by the patient? Demand for these improvements in quality vimcildase even if patients had to pay for them,
if the ratio of the prceived maginal productivity to pricavas still larger than for other health providérs. One
could posit that patientsepceived that the avalbddity of drugs substantially ereased the mginal
productivity of healttcare. If availhility of drugs at public facilities also reduced the total cost of an episode
of treatment for a patient (elimithag additional travel tolparmacies that sell higher priced drugs), this would
also have increased the marginal productivity of public health care per unit price.

This study focused otie denominators of the above relationship, patient episode costs, and not the
full decision rule. Bmand analyses would be required to assesses changesceivgd maginal
productivities. One might assume thatqeived maginal productivitiesncreased with improved drug supply,
but this is not neessarily so. The analysis attempted to answer the question: Did the total cost of an episode
of treatment for an acute illness for a typical patient change when user fees were imposed but accompanied
by an improved drug supply? This question was posed not only for the typical patient, but also for four
subgroups of patients including the poorest, children under fifteen, females, and malaria cases.

To determinghe impact of the two different cost-recovery interventions on the health expenditures
incurred by patients for an episodeaafre, thestudy tested the hypotheses (stated as null) pertaining to
changes in episode costs between interventiorangol districts: (i) average episode costs in Say and llléla
(control) werenot significantly diferentafter the introduction of the cost recovery pilot intervention; and (ii)
average episode costs for Boboye and llléla (control) were not significantly difféterthe introduction
of the costrecovery pilot intervention. Thesere tested for general acute outpatient ilinesses and the subset
of malaria cases. Distributional impactereinvestigated by testing thesehypotheses for the poor,
females, and children under 15 years old.

7.2  QUALITY OF CARE

As the frameworkaove suggests, quality oére is a mltidimersional concept. This section explains
key concepts about quality in heattire to betternderstand the types of quality improvements implemented
in Niger. It is well known that providers apdtients do not always agree on what is good quality health care.
Responsieness of patient utilization to imprements in quality otare vl depend on whether these
improvements are easily perceived and preferred by patients.

2 This points to the critical role of health education and health communication in increasing patient knowledge of
how health care services contribute to health outcomes.
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Many definitions of quality of healtbare services exist. No one definition of quality is applicable in
all situations. Some definitions include:

“The degree to which actual performance or achievementspmmnels to set standards.”
(USAID, 1991)

“The quality of £chnical care consists in the application of medical science and technology
in a manner that maximizes its benefithe&alth without correspondingly increasing its risk.
The degree of quity is, therefore, the extent to which the careyded is expected to
achieve the most favorable balance of risks and bendfisriebedian, 1980, p. 5-6)

“Proper performance (acabing to standals) of interventions that are known to be safe, that
are affordable to the society in cai@n, and that have the ability to produce an impact on
mortality, morbidity, disability and malnutrition(Roemer and Montoya Aguilar, 1988).

“Doing the right thing, right away.(Deming, Walton, 1986).

Donebedian, well recognized for his comprehensive research in quality assessment and monitoring,
proposed three levels for measuring quality: structure, process, and outcome (1980). Quality assessment of
structural components looks at the physical settings in whrehtkes place (facilities, equipment, personnel
and non- personnel regoas, adrnmistration). Quality assessment of the process components compares what
should bedone with a given health technology with what is actually being doneristof povider
competence and user compliance (is good meder& béng applied?). Quality assessment of outcome
components examines whether a change in health status can be attributed to the health program or whether
a patient is adequately satisfied with the healite povided. From these definitions, one can see that
although it is hoped that impremnents in structure and processasures of quality lead to better health
outcome, it is not garanteed. Each of these three measurements of quality in turn contains several important
elements that may be perceived in different ways by the different groups involved—the Ministry of Health,
users, other mviders. The Phase | report provided more detail on these perspectives. Developing country
studies typically focus on structural and some process attributes.

“Total Quality Managment” methods, developed by Deminffepuseful ternmology for further
identifying quality attributes. “Quality of Design” pertains to the accurate translation of customer/provider
expectations into the design specifications of the product or service. “Quality of Implementation” concerns
the conformance of actual product or service delivery to the set design specifications or ‘doing things right
the first time’.

In the Niger intervention, quality imprements focused pnarily on basic issues of Quality of
Design and structural attributes. Specifications for diagnostic-treatment protocols were set and put in place
through continuing education programs to health workers. Management systems were enhanced; personnel
were trained in the use of esial drugs and drug and cash management systems. Most attention was placed
on ensuring the availability @ssential drugs, an improvement deemed to be important by providers and the
Ministry of Health, and @rceived to belesirable by patients. These improvements were, to some extent, less
an issue of quality improvement (Quality of Design) than of concern for establishing the basic existence of
a service.

Data ollection on quality otare for the Nigestudy focused on structunaleasures of quality. In

particular, facility-level instruments inventorikdy resources including essential drugs and labor for the first
six months of the intervention. Detailed empirical imiation on hovwwvell various treatment and management
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processes were carriedit was not collected; it is not known to what extent diagnostic-treatment protocols
were actubly followed. This would have required another fairly complex monitoring instrument requiring
detailed task observations of providers and patients.
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8.0 THE DATA

Exhibit 5-1 summarizes the sample sizes for the pre- and post-test household surveys in each of the
three districts. In Say, full sample sizesres 4723 and 4,221 for the baseline and follow-up surveys,
respectively. Boboye sample sizemr&/5571 and 4,850 ithe pre- and post-tests, respectively. llléla samples
wereslightly smaller than either Say or Boboye at 4,116 and 3,980 firdshand second rounds, respectively.

The response rates for the household interviews were 98 percent or better. Only a small percentage of those
interviewed reported having an illness in the past two-weedl period. In the pre- and post-tests, 14 percent

and 20 percent dhose interviewed in Say, 2&ment and 20 percent of those interviewed in Boboye, and

22 percent and 23 percent of those interviewed in llléla reported an iliness, respectively.

Of those reporting an acutiess, not all sought any kind of treatment, either home or outside care.
In Say about 50qrcentsaid they did anything about their iliness. In Boboye, about 55 percent of those who
were sick in the past two weeks reportettigg some kind ofreatment. mdividuals in Illéla reported the
lowest activity; 39 percent did anything about their illness.

8.1 STUDY POPULATIONS

Ideally, one would have wanted toedyze changes in episode costs for specific diagnoses; however,
detailed inform&on on type of illness was not available. To minimize the heterogeneity in illnesses
represented in the analysis, episadegliring hospitalizations or dealing with injuries were dropped. In Say,
only 12 mercent and 8 percent dfnesses in the n)@- andpost-tests, respectively,aene forinjuries or
hospitalizations. In Boboye, 1®ment and 9 peent of illnesses in the pre- and post-tests, respectively, were
for these two types afare. Similarly, in llléla, 8 percent and 9 percent of illnesses in the pre- and post-tests,
respectivly, were for injuries or hospitalizations. For each person reporting an outpatient illness in the past
two weeks, episodes aEatmenivere categorized into an illness group by identifying a key tracer symptom
and possible associated symptoms. For example, if a person reported a fever as a minimum, with possibly a
headache or an eyeachat without acough or diarrhea, their episode of illness was categorized as ‘malaria-
like'. If a persorreported liquid feces, perhaps with vomiting, stomach ache, blood in the stool, headache or
eye ache, but without a cough or fever, their episode of illness was categorized as ‘intestinal’. If a person
reported a cough, with possibly a fever, headache, eye ache, or stomach ache, but without liquid feces, their
episode of illnesw/as categorized as ‘respiratory’. This crude triage mechanism roughly differentiated three
major illness groups. As shown mExhibit 5-1 malaria-like symptoms &re nost frequently reported,
accounting for half of thacute illness episodes of treatment. Given the small sample sizes for the remaining
three symptom groups, analysis of episode costs focused on either ‘general acute illnesses’ or the subset of
‘malaria-like’ illnesses.

The other study populations for the analysis were females, which accounted for about 50 percent of
the acute episodes abatment, children under fifteen which accounted for about 50 percent of episodes of
treatment, and theoorest 45 percent. Selectionagfe limits and the ‘poverty line’ were dictated in large part

3

There is a substantial proportion of individuals who said that they sought treatment, but then indicate in subsequent
questions that they did not receive care at home by health personnel, did not use medication at home, and did not
seek care outside the home. For this study, these individuals are classified as not seeking treatment.
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by obtaining a large enough sample size for the subgroup while still preserving the unique characteristic of
the target group.

8.2 EPISODE COSTS—DEFINED

Initially it was hoped that the analysis could be conducted for completed episodes of iliness, that is,
those epodes which began and ended within the two-week period. However, few episodes qualified as
‘completed episodes’.dtause of these data limitations, the study included anyone who incurred any expense
during the two-weekecall peiod. Obviosly, episode costs could be truncated either at the beginning and/or
the end. It was assumed that truncation occurred randomly across the population.

The dependent variables for this analysis included total episode costs (EPCOST) consisting of cash
and opportunity costs, and total episode cash costs (EPCASH). Costs included those incurred both at home
(self-treatment or a honwsit by some type of health worker/hedland ahealth facilities. Cash expenditures
consisted of payments for drugs and consultations at home plus pajonérgasportation, food and lodging,
drugs and consultatidaes at a hdih facility. In Boboye in the post-intervention period, cash payments also
included a taxassessment; episode costs included that portion of the annual tax which could be apportioned
to an episode.

The annual tax levied as partthé Boboye cost-recovery intervention was considered a prepayment
for health services to breceived dung the year. hdividuals 18 gars analder were rquired to pay 200
FCFA. To calculate thiax per episode, three steps were required. First, the total tax paid per household was
calculated by multiplying the numberiodividuals over 18 by 200 FCFA. Second, the per capita tax burden
was calculated bylividing the household tax payment by household size. Third, it was assumed that
individuals had, on arage, two pisodes ofreatmenper year. The per capita tax burden was divided by two
to arrive at the episode tax.

EPCOST intuded both episode cash costs and opportunity costs (EPOC). The opportunity cost
associated with home afatility treatment was defined as the incofmegone when an individual spent time
traveling and waiting for healttare. It was ssumedhat for each episode one wage earner participated. If the
episode pertained to a child, ttieild would be accompanied by an adult. If the episode pertained to an adult
(over 15 yearsld), he/she would travel alone. This waasonable for the set of acute outpatient illnesses
under considration. The value of time was proxied by theragehourly expenditure per adult in a
household. Total monthly household expenditureedivided bythe number of wage earners in a household
(number of individuals over 15egrs) to get a pxy for an aerage earings rate per month. About half of
householdmembers were c&sified as wagearners. Mnthly figures vere onverted to hourly rates by
assuming 24vorking days per month, 10 working hours per day. The limitations of this approach were that
in African cultures individuals migmheasure the value of time in other ways than lost income (e.g. time away
from family or other social commitments). Also,ea&ige nonthly expenditures did not capture seasonal
variations in income.
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9.0 EMPIRICAL METHODS

The empirical anlgsis followed two approaches, both of which focused on comparisons of patient
episode costs between the two intervention districts and the control district. The first approach consisted of
simple comparisons of average episode costs for different population groups, referred to as comparisons of
‘unadjusted’ episode costs. The seconda@ggin included econometric techniques to account for the fact that
the distibution of patient episode costerenot namally distributed, to incorporate concepts about the
individual's decision process to incur health expenditures, and to deal with the nature of the baseline and
follow-up householdurveys which, although random, interviewed different households in each period. The
econometric approach generated ‘adjusted’ episode costs.

In making comparisons of changes in the basiceaes o&pisode costs during the pre- and post-test
periods between the intervention and control sites, both the levels and composition of episodes costs were
examined. Comparisons ofeans were done using the nonparametric Wilcoxon z test rather than the usual
t-test because the distribution of expenditures was nomalolnthis case, a majority of the population
incurred low expenditures with a few patients incurring very high expendftures.

The econometric approach dealt with three major empirical issues. It is briefly summarized here, but
a detailed explanation of the econometric analysis is left to the appendix. First, it considered how to model
the individual's decision process for incurring health expenditures. In the previous literature there has been
substantial discussion of the types of mogdigch can be used to estimate health expenditures. The simplest
empirical techniquegsed to predict expenses are analysis of variance (ANOVA) and analysis of covariance
(ANOCOVA). Previous studies have shown that these methods yield highly imprecise results; they are not
robust in the presence bigh expenditure outliers andéfficient when the sting assumptions about
distribution ofvariables are not mébuan et al., 1983)The Litvack study in Cameroon used this approach
and did not find sigificant changes in health expenditures. The regression approach used here assumed that
individuals first make a decision to incur positesgpenses and then decide how much to spend, meaning that
the two decisions can be analyzedaafely. his approach was choseedause the focus was on the
conditionalpopulation, that is, only those who chose to see&tinet; we werenot attempting to make
generalizations for the whole population.

Second, the econometric analysis used a set of factors to adjust total episode costs in order to make
pre- andoost-interventiorcomparisons between individuals and control sites. This was required because the
pre- andoost- test surveys interviewedfdientsamples from the same populations. Four steps were required
to make these comparisons between the three districts. The first step of the analysis answered the question:
Before the costecovery intervention was introduced, what total costs of an episodeatinent were
expected for an individual with eertainillness condition and a specific set of seemnomic and
demographic characistics? The baseline survey was used toegae stimated relationships between
episode costand the covariates reflecting an individual’s socio-demographic and economic characteristics,

4 Because of the skewed nature of the distribution of expenditures, comparisons of the means of the untransformed
expenses using t-tests are inappropriate. Instead, non-parametric tests which do not require normality assumptions
are used to compare populations. The median test (where observations are dichotomized above or below the
combined population median) is not as powerful as the Wilcoxon test in capturing differences in central tendencies
and skewness (Siegel and Castellan, 1988, p.166).
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illness conditions (symptoms and severity), and proximitypgoldic health facility. Three sets of coefficients

were estimated, one faachdistrict. In the second step, these district-specific estimated relationships
reflectingbaseline behavior were then used to predict the costs of an episode of treatment for individuals in
the follow-up survey. These predictions answered the question: For those individuals who sought treatment
after the intervention inaeh district, what total costs of an episode of treatment would they have incurred in
the baseline period? In the third step, for each individual, changes in episode costs between the two survey
periods vere determined by comjiag actualepisode costs incurred by an individual in the follow-up period

with his/her predicted baseline epie costs. Finally, in the fourth step, individual-level differences between
pre- and post-testpgsode costs estimated in the third steprevaveraged for eadfistrict. Pairwise
comparisons between eaichervention site and the control site of themage differences in episode costs

over time were made to determine whether patterapisbde costs under cost recovery differed from control
conditions.

Third, the econometric analysis was based on logarithmic transformations of episode costs because
the distribution of episode costsre non-namal. Forthose who incred expenses, thdistribution of
expenses tended to be highly skewed with the bulk of individuals incurring small or moderate expenses and
a few individuals spending very large amounts. Many studidagding the Litvack study, have used a natural
logarithmic transformi@on of health expenditures to reduce #ifect ofhigh spenders, thus rendering the
distribution more balanced (normal). Such a transftionavas also importantdzause the ordinary least
squares regressions explained in the previous paragraph require normally distributed error terms.
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10.0 RESULTS

As stated earlier, the results shed light on the two hypotheses (statélit §%)raverage episode costs
in Say and llléla (control) arenot significantly diferentafter the introduction of the coseécovery pilot
intervention; and (2) arage pisode costs for Boboye and llléla (controBrenot significantly diferent
afterthe introduction of the cost recovery pilot intervention. These were tested for general acute outpatient
illnesses and the subset of malaria cases. Distributional impactsnvestigated by testing the same
hypotheses for the poogrhales, and children under fifteen years old. The discussion below includes results
from the analyses of both the unadjusted and adjusted episodé costs.

Interdistrict comparisons—general patterns:

As evident inFigures 1a,b through 5a,jwith few exceptions, the compsons of both the unadjusted
and adjusted patient episode costs showed that patient emstglencthe intervention sites increaseldtive
to the control sitdJsing unadjusted averages, episode costs declined in all three districts for almost all five
population groups, but the declinesSay and Boboye were less than those in Illéla. (The general population
in Say showed a lepcent increase.)doking at adjusted avages, gisode osts increased in both intervention
districts for almost all five population groups (exceptpisode cash costs for females in Say) in comparison
to adjusted episode costsliléla which always declined except for total costs for children. For each district,
the first three alumns ofExhibit 10-1 show log of agrage hanges in charges for adjusted episode costs. The
last two columns oExhibit 10-1 indicate whether changes in the intervention distacéssignificantly
different from changes in thetrol district. The differences between the intervention and control sites were
always significant except between Say and llléla for total episode costs for children.

® Both adjusted and unadjusted episode cost averages include individuals who said they sought some kind of
care, either at home or in a facility, but received free care (e.g. EPCOST = 0). Exhibit 1-4 shows that as many
as one-third of those who sought care, received free care.
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FEMALES
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CHILDREN UNDER 15
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EXHIBIT 10-1
EPISODE TOTAL AND CASH COSTS: COMPARISON OF MEAN
DIFFERENCES (n) BETWEEN CONTROL AND INTERVENTION SITES

Poplation Group SAY-n BOBOYE - ILLELA -1 Say Zollléla Bob |;f]méla
no.obs. mean variance no.obs. mean variance no.obs. mean variance t-test t-test

General Total 327 0.32* 7.01 515 1.81* 1.65 256 -0.13 8.13 1.95* 10.37*
Cash 327 0.58* 7.15 515 2.04* 1.66 256 -0.4* 8.46 4.22* 12.87*

Malaria-like Total 169 0.26 6.69 287 1.60* 1.76 133 -0.76* 7.15 3.34* 9.64*
Cash 168 0.31 7.24 287 1.87* 1.76 133 -0.8* 7.44 3.37* 10.52*

Females Total 184 -0.08 7.28 268 2.02* 1.68 128 -0.79* 8.53 2.18* 10.41*
Cash 183 -0.19 7.17 268 1.92* 1.65 128 -1.3* 9.16 9.95* 42.89*

Poor 45% Total 142 0.26 5.98 215 2.12* 0.73 112 -0.58* 6.74 2.63* 10.71*
Cash 142 0.27 6.20 215 2.32* 0.69 112 -0.57* 7.08 2.57* 11.22*

Child < 15 Total 178 0.37* 5.77 255 2.99* 1.35 119 0.58* 8.02 0.67 8.94*
Cash 178 0.63* 6.14 255 1.98* 1.47 119 -0.3 8.28 2.91* 8.35*

N, =In [EPCOST (actual)+1] — In [EPCOST (predicted)+1]

if n >0, then post-intervention ¢

osts>pre-intervention costs

if ,<0, then post-intervention costs<pre-intervention costs

HO' intervention district —

n 16,)=0 Comparison of the means, t-test

if 1 siervention distict — 1 msia) >0, €Pisode costs in the intervention si

te increased relative to the control site

if 1 ierveniion disrict — N 1) <0, €pisode costs in the intervention site decreased relative to the control site

* significant at 5% level
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Interdistrict comparisons—patterns in Say and Boboye:

The unajusted and adjusted results showed mixed results when comparing Say and Boboye in the
changes they experienced relative to the trends in episode costs in llléla. Using unadjusted episode cost
averageshown inExhibits 10-2a—10-2eBoboye experienced a greater percentage decline than Say for the
generabopulation, for the gor, and for children under 15; an equivalent percentage decline for malaria-like
cases; and a smaller percentagelidecfor females’® Detailed umusted episode cost imfmation by
component is given farachsubpopulation ifexhibits A-2, A-3, and A-4In contrast, using adjusted episode
costs given irExhibits 10-3a—10-3eBoboye had relatively higher increases in episode costs than Say for
all population groups. The resulése inlogarithmic form as a result of transfioation and adjustment
methods.

Composition of Unadjusted Episode Costs:

For the population witgeneral ilinesses, the composition of unadjusted total costs in terms of cash,
opportunity costs, hoe-based, fality -related, treatment, and transportation cost components is presented
in Exhibit 10-4. Selected items frofaxhibit 10-4 are represented graphicallykigures 6 through 14

In Say, the stability in unadjusted epis@desh costs encompassed a fall in home cash costs offset by
a small, but significant imease in facility cash costs. In contrast in Boboye, cash facility-related fees shifted
to a mix of low user fees and tax payrtee In Illéla, deterioration of the public healtlrastructure was
apparent in every cost component.

Figures 6, 7, and &how that cash cossscounted for about §fiercent or more of total episode costs
in both the pe- andpost-test periods. Opportunity coster@quite low both because the time required, on
average, was amour or less anddezause the value of time was low. This is shown in table A.5. The proportion
of opportunity costs, however, digcrease in the post-intervention period in the intervention districts, rising
3 to 6 percentagpoints; perhaps peopleene travéing more to getare (e.g. drgs). In Illéla, opportunity
costs stayed at 4-5 percent.

® In looking at the unadjusted averages, it is important to remember that underlying these averages are highly
skewed distributions, with a majority of individuals incurring low expenses and a minority incurring high expenses.
Also, although these averages are derived from random samples of the same sample clusters, they include different
households. Pre- and post-test comparisons should be made with these caveats in mind.

7

In looking at the adjusted averages, it is important to remember that the results are given as natural logs of episode

costs. Percentage changes pertain to changes in the logs of episode costs, not actual costs. The logarithmic
transformation weights the observations to render the distribution of episode costs more normal. The effect of
outliers is reduced and more weight is given to changes occurring at low cost levels. Also, the differences of
adjusted episode costs are based on predictions to account for the fact that the populations surveyed before and
after the intervention, although random, were not the same.
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EXHIBIT 10-2a
CHANGES IN UNADJUSTED (DESCRIPTIVE) EPISODE
TOTAL & CASH COSTS FROM BEFORE TO AFTER THE INTERVENTION
GENERAL ILLNESS

SAY BOBOYE ILLELA
unadjusted EPCOST, pre-intervention 440.52 427.80 577.45
unadjusted EPCOST, post-intervention 444.96 342.70 381.75
changes in EPCOST 4.44 -85.10* -195.70*
% change in episode TOTAL COSTS 1% -20% -34%
unadjusted EPCASH, pre-intervention 419.58 408.95 555.45
unadjusted EPCASH, post-intervention 396.04 317.85 361.16
change in EPCASH -23.54* -91.10* -194.29*
% change in episode CASH COSTS -6% -22% -35%
EXHIBIT 10-2b
MALARIA-LIKE
SAY BOBOYE ILLELA
unadjusted EPCOST, pre-intervention 507.36 474.38 637.83
unadjusted EPCOST, post-intervention 344.96 321.75 310.39
change in EPCOST -162.41 -152.63* 327.44%
% change episode TOTAL COSTS -32% -32% -51%
unadjusted EPCASH, pre-intervention 484.59 457.73 616.66
unadjusted EPCASH, post-intervention 306.93 300.73 302.96
unadjusted EPCASH -177.66 -157.00* 313.70*
% change in episode CASH COSTS -37% 34% -51%
EXHIBIT 10-2c
FEMALES
SAY BOBOYE ILLELA
unadjusted EPCOST, pre-intervention 544.97 392.22 610.31
unadjusted EPCOST, post-intervention 280.53 274.19 291.53
change in EPCOST -264.44 -118.03* -318.78*
% change in episode TOTAL COSTS -49% -30% -52%
unadjusted EPCASH, pre-intervention 519.01 374.51 591.35
unadjusted EPCASH, post-intervention 244.65 251.03 274.85
change in EPCASH -274.36 -123.48* -316.50*
% change in episode CASH COSTS -53% -33% -54%
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EXHIBIT 10-2d

POOREST 45%
SAY BOBOYE ILLELA
unadjusted EPCOST, pre-intervention 165.92 171.60 200.30
unadjusted EPCOST, post-intervention 164.29 129.30 125.09
changes in EPCOST -1.63 -42.30* -75.21*
% change in episode TOTAL COSTS -1% -25% -38%
unadjusted EPCASH, pre-intervention 163.55 166.41 197.33
unadjusted EPCASH, post-intervention 159.66 126.19 124.27
change in EPCASH -3.89 -40.22* -73.06*
% change in episode CASH COSTS -2% -24% -37%
EXHIBIT 10-2e
CHILDREN UNDER 15 YEARS
SAY BOBOYE ILLELA

unadjusted EPCOST, pre-intervention 293.68 335.79 414.40
unadjusted EPCOST, post-intervention 299.93 276.10 389.51
changes in EPCOST 6.25 -59.69* -24.89
% change in episode TOTAL COSTS 2% -18% -6%
unadjusted EPCASH, pre-intervention 270.64 319.30 394.30
unadjusted EPCASH, post-intervention 270.51 242.48 370.08
change in EPCASH -0.13 -76.82* -24.22
% change in episode CASH COSTS 0% -24% -6%

* intra-district changes between pre- and post-test periods are significant at 5% level, non-parametric Wilcoxon test
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EXHIBIT 10-3a

CHANGES IN THE LOGS OF ADJUSTED EPISODE
TOTAL & CASH COSTS: BEFORE TO AFTER THE INTERVENTION (Follow-up Survey Sample)
GENERAL ILLNESSES

SAY BOBOYE ILLELA
ave. predicted In(EPCOST), pre-intervention 3.47 3.12 2.94
ave. In(actual EPCOST), post-intervention 3.85 4.92 2.83
changes in In(EPCOST) 0.32 1.81 -0.13
% change in In(episode TOTAL COSTS) +109%6*" +58%*" -4%
ave. predicted In(EPCASH), pre-intervention 3.06 2.82 3.07
ave. In(actual EPCASH), post-intervention 3.71 4.85 2.69
change in In(adjusted EPCASH) 0.58 2.04 -0.41
% change in In(episode CASH COSTS) +19%*" +72%*" -13%*
EXHIBIT 10-3b
MALARIA-LIKE
SAY BOBOYE ILLELA
ave. predicted In(EPCOST), pre-intervention 3.44 3.31 3.37
ave. In(actual EPCOST), post-intervention 3.81 4.92 2.62
change in adjusted In(EPCOST) 0.26 1.60 -0.76
% change in In(episode TOTAL COSTS) 8% +48%*" -23%*
ave. predicted In(EPCASH), pre-intervention 3.19 2.97 3.23
ave. In(actual EPCASH), post-intervention 3.62 4.84 2.49
change in unadjusted In(EPCASH) 0.31 1.87 -0.75
% change in In(episode CASH COSTS) +10%" +63%*" -23%*
EXHIBIT 10-3c
FEMALES
SAY BOBOYE ILLELA
ave. predicted In(EPCOST), pre-intervention 3.40 2.80 3.42
ave. In(actual EPCOST), post-intervention 3.52 4.81 2.72
change in adjusted In(EPCOST) 0.08 2.02 -0.79
% change in In(episode TOTAL COSTS) +2%" +72%*" -23%*
ave. predicted In(EPCASH), pre-intervention 3.56 2.82 3.80
ave. In(actual EPCASH), post-intervention 341 4.73 2.57
change in adjusted In(EPCASH) -0.19 1.92 -1.34
% change in In(episode CASH COSTS) -59%" +60%*" -35%*
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EXHIBIT 10-3d
POOREST 45%
SAY BOBOYE ILLELA

ave. predicted In(EPCOST), pre-intervention 2.97 2.43 2.68
ave. In(actual EPCOST), post-intervention 3.27 4.55 2.13
changes in adjusted In(EPCOST) 0.26 2.12 -0.58
% change in In(episode TOTAL COSTS) +9%" +87%*" -22%*
ave. predicted In(EPCASH), pre-intervention 2.88 2.21 2.55
ave. In(actual EPCASH), post-intervention 3.20 452 2.01
change in adjusted In(EPCASH) 0.27 2.32 -0.57
% change in In(episode CASH COSTS) +9%" +105%*" -22%*

EXHIBIT 10-3e

CHILDREN UNDER 15 YEARS
SAY BOBOYE ILLELA

ave. predicted In(EPCOST), pre-intervention 3.39 1.85 2.19
ave. In(EPCOST), post-intervention 3.75 4.84 2.77
changes in adjusted In(EPCOST) 0.37 2.99 0.58
% change in In(episode TOTAL COSTS) +11%* +162%*" +26%*
ave. predicted In(EPCASH), pre-intervention 2.93 2.77 3.03
ave. In(actual EPCASH), post-intervention 3.56 4.75 2.58
change in adjusted In(EPCASH) 0.63 1.98 -0.45
% change in In(episode CASH COSTS) +22%*" +71%*" -15%

level

* intra-district changes between pre- and post-test periods are significant at 5% level
~inter-district pairwise comparisons between the intervention site and the control site (lliéla) are significant at 5%
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EXHIBIT 10-4

GENERAL ILLNESSES—UNADJUSTED EPISODE COSTS: PRE- AND POST-TEST NON-PARAMETRIC COMPARISONS & MEANS (IN FCFA)

SAY BOBOYE ILLELA
Episode Costs
Pre-test Post-test Wilcoxon Pre-test Post-test Wilcoxon Pre-test Post-test Wilcoxon

Total cost 440.52 444.96 171 427.80 342.70 8.95* 577.45 381.75 2.68*
Cash 419.58 (95%) 396.04 (89%) 2.02* 408.95 (96%) 317.85 (93%) 9.20* 555.45 (96%) 361.16 (95%) 2.21*
Oppor. Cost 21.24 (5%) 48.92 (11%) 0.87 18.88 (4%) 24.85 (7%) 141 22.13 (4%) 20.59 (5%) 3.45*

Total cost 440.52 444.96 above 427.80 342.70 above 577.45 381.75 above
Home 266.04 (60%) 242.47 (55%) 0.44 308.65 (73%) 224.61 (66%) 0.95 334.26 (58%) 149.16 (39%) 3.17*
Facility 174.48 (40%) 202.49 (46%) 1.40 119.15 (27%) 75.43 (22%) 0.14 243.19 (42%) 232.60 (61%) 3.25*
Tax 0 42.67 (12%) n.a.

Cash 419.58 396.04 above 408.95 317.85 above 555.45 361.16 above
Home 255.35 (61%) 231.32 (58%) 0.45 300.83 (75%) 213.89 (67%) 1.07 325.41 (59%) 137.00 (38%) 3.15*
Facility 164.23 (39%) 164.73 (42%) 3.47* 108.12 (25%) 61.30 (19%) 4.53* 230.05 (41%) 224.16 (62%) 0.81
Tax 0 0 n.a. 0 42.67 (13%) n.a. 0 0 n.a.

Oppor. Cost 21.24 48.92 above 18.88 24.85 above 22.13 20.59 above
Home 10.84 (51%) 11.16 (22%) 0.69 7.83 (41%) 10.72 (43%) 4.48* 8.91 (40%) 12.16 (59%) 3.92*
Facility 10.40 (49%) 37.77 (77%) 1.50 11.05 (59%) 14.13 (%) 0.43 13.22 (60%) 8.44 (41%) 3.54*

Home Total 266.04 242.47 above 308.65 224.61 above 334.26 149.16 above
Cash 255.35 (96%) 231.32 (95%) above 300.83 (97%) 213.89 (95%) above 325.41 (97%) 137.00 (92%) above
Oppor. Cost 10.84 (4%) 11.16 (5%) above 7.83 (3%) 10.72 (5%) above 8.91 (3%) 12.16 (8%) above

Facility Total 174.48 202.49 above 119.15 75.43 above 243.19 232.60 above
Cash 164.23 (94%) 164.73 (81%) above 108.12 (91%) 61.30 (81%) above 230.05 (95%) 224.16 (96%) above
Oppor. Cost 10.40 (6%) 37.77 (19%) above 11.05 (9%) 14.13 (19%) above 13.22 (5%) 8.44 (4%) above

Home Cash 255.35 231.32 above 300.83 213.89 above 325.41 137.00 0.66
Consult. 58.33 (23%) 56.50 (24%) 0.79 23.06 (8%) 35.98 (17%) 0.96 84.33 (26%) 28.30 (21%) 2.95%
Drugs 197.02 (77%) 174.81 (75%) 0.23 277.78 (92%) 177.91 (83%) 0.88 241.08 (74%) 108.70 (79%) 4.03*

Facility Cash 164.23 164.73 above 108.12 61.30 above 230.05 224.16 above
Treatment 141.95 (86%) 118.05 (72%) 0.45 47.56 (44%) 37.23 (61%) 4.53 119.44 (52%) 129.60 (58%) 0.81
Transport. 18.07 (11%) 37.28 (23%) 1.14 30.89 (28%) 12.71 (21%) 2.52 61.25 (27%) 51.43 (23%) 0.42
Other 4.21 (3%) 9.40 (6%) 0.63 29.67 (27%) 11.36 (18%) 0.66 49.36 (21%) 43.13 (19%) 121

No.obs. 285 346 666 543 320 280

No.obs.w/ 90 (32%) 90 (26%) 239 (36%) 0 witax 109 (34%) 125 (45%)

Tot cost=free 144 (26%) excl.tax
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According toFigures 9, 10, and 11lhome-relatedasts accounted for about 60 percent or more of
episode costs in the pre-test period. After cost recovery, the proportion of home-related expenses decreased
in all threedistricts, butremained aubstantial portion (more than 5@rpent). his pattern was evident
looking at both total costs and cash costs. Even after thernmapitation of the intervention, patients still
relied heavily on hae-related treatment. A vaty of factors might have explained this result. These patterns
reflected short-run behavior; perhaps less home care would be used as the population became familiar with
the intervention over time. Another explanation might have been that although drug stocks at government
facilities wereincreased, they were still insufficient to meet population needs. Perhaps, essential drugs were
leaking to the private sector such that patients could purchase them from a variety of private entrepreneurs.
Or, maybe the types of essential drugs stockexteo limited. Further resarch is needed toxglain this
result.

Exhibit 10-4 indicates that patterns of ime-related cash expenses were faidypstant with 75
percent-92 percent ing spent for drugs. However, purchases frgmulalic pharmacy declined in Boboye and
llléla. Since the pilot project improved dragpplies at public pharmacies, this pattern might be explained by
lower drug prices instituted under the pilot project, eréhmight be some leakage of drugs to tharket,
such that individuals were purchasing essential drugs from private providers.

Cash expenditures fdacility-related care werelso spent mostly orreéatment osts (drugs and
consultation fees). About one-fifth of cash spent on facility visits was for transportation.

Trends for subpopulations:

The patterns of episode expenditures described abave similar aass the various study
populations with some egptions. The data is given kxhibits A.2, A.3, and A.4First, total episode costs,
in absolute terms, for th@oor weresubstantially less than for the gealpopulation in all theedistricts.
Second, in Say and llléla, the poorestraed to use more home ctiran the general population. For example,
in Say, the poor spent only &nqgent oftotal costs oracility-related care, inantrast to 40 percent for the
general population. In Illéla, the poorest group spent 30 percent on facility care compared to 42 percent for
the general population.

Opportunity and Time Costs:

Understanding the true opponity costs associated with obtaining health care was difficult because
of the lack of a clear measure of the valugrok. As already mentioned, for this study, the value of time was
proxied by the averagwourly expenditures per adult. &Asxhibit A.5 shows, individuals did not earn very
much (about 1@ents an hour, with a copayment of 50 FCFA per adult, most would have to work two hours
to earn the fee); consequently, estimates of opportunity costs were low.

Setting aside the issue of the value of time, results on timesgrkihg care yielded some interesting
results. For Say anddBoye, tlkere were no stistically significant changes in time spent seekiage, as
shown inExhibit A.5. Figures 12 and 13how that irBay and Boboye a greater proportion of time was spent
seeking care at fdities after the intervention. In llléla, time spent seekiage fell in &solute érms. The
proportions Btween time spent seeking home versus facility-related care stayed roughly the same as shown
in Figure 14,

These trends in total time spent seekiage were reflected in tvariable EPOC. Episode opportunity
costs showed no significant changes in Say and Boboye, but declined significantly in llléla.
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11.0 CONCLUSIONS AND DISCUSSION

Costrecovery interventions should be evaluated from a multitude sfpeetives including efficiency,
equity, revenue gemation, quality otare, financial impact opatients, and utilization. Another consideration
is who should koose how funds for healttare services are used. Under social filragnéwith a tax), the
government plays a stronger role in determining how ressuor atitlements for healtbareshould be
allocated. Under fee-per-episode, patients allocate resources by ‘voting with their feet’; that is, user charges
decentralize much of the decisioraking to the consumer. This study focused on one of these many criteria,
namely, the financial impact on patients @rmis of @isode costs in a situation ete qudty of care
improvements potentially might yield not only health but economic benefits. This study did not attempt to
provide the full implications for widre which are detarined, in part, by comparing changes in episode costs
with the changes in mginal benefits. The rearch question posed was: Did the total cost of an episode of
treament for an acute illness for a typical patient change when user fees were imposed but accompanied by
an improved drug supply? This question was asked not only for the typical patient, but also for three
subgroups of patients mentioned above. Equity was addressedkimglabchanges in episode costs resulting
from the cost-recoverintervention for specific target groups including women and girls, the poorest 45
percent of the population, and children under fifteen.

The cost recovery pilot project in Niger provided a unique opportunity to study this particular
evaluation question usirguasi-experimental design techniques. Extensive household and facility data were
collected before and after the implementation of the intervention, in both the intervention districts and a
control district.

With one excption, the comparisons of both the unadjusted and adjusted patient episode costs
showed that patient episode costs in therirgntion sites increaseeélative to the control site. The exception
was for adjusted episode costsaemh the differences between tinéervention and control sitesene not
significant between Say and llléla for total episode costs for children. The two empirical approaches show
mixed results when comparing Say and Boboye in the changes they experienced relative to the trends in
episode costs in llléla.dihg unadjusted episode coseeages, Bboye experienced aapter percentage
decline than Say for the genal ppulation, for the poor, and for children under 15; an equivalent percentage
decline for malaria-like cases; and a smal&centage déioe for females. In contrast, using adjusted episode
costs, Boboye had relatively higher increases in episode costs than Say for all population groups.

The results showed that cash costs accounted for about 90 percent or more of total episode costs in
both the pre- angost-test periods. Opportunity costerequite low both lecause the time required, on
average, was an hour or less aedduse the value of time was low. The level of opportunity costs did not
show any significant changes in Say and Boboye and declined in llléla.

In Say, it appeared that patients in the study populations were incurring lower opportunity costs for
home care ankligher opprtunity costs for facility care. Patients seemed to be spending more time traveling
to facilities to benefit from the availability of drugs. Cash costs relatedrtee care were also falling. Changes
in facility cash costs were mixed, but increasing slightly overall. Substitution of facility care for home care
was evident.
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In Boboye, the level of opportunity costsiieased foboth homeand facility-related care. Both home
and facility cash costs fell, butere partidly offset by tax payments:acility cash costs plus the tax costs were
roughly equivalent or somewhabne than facility cash costs incurred before the intervention (especially for
females and the poor). Home cash costs fell the most, accounting for the overall drop in episode cash costs.

Home-related cos@ccounted for about 6Gpcent or more ofgsode costs in ther@-test period.
After cost recovery, the proportion of home-related expenses decreased in all three districts, but remained a
substantial portion (more than 56rpent). his patern was evident looking at both total costs and cash costs.
Even after the implementation of the intervention, patients still relied heavily on home-related treatment.

To summarize, the basic degtive statistics provided useful infmation on both the level and
composition of costs. For the comigans of total patient episode costs between the control and intervention
sites, the econometric analysis conid the general tnds.The results suggest that the proposed explanation
that costecovery accompanied by anproved drug supply reduces the total cost of an episode of treatment
by eliminating additional travel tdhyarmacies that sold higher priced drugs was only partly at work in Niger.
Some substitution from honeare ana@ssociated pharmacies to facilities was taking place. However, overall
episode costs rose relative to the corgitd. The likely explanation is that before the intervention, the health
caresystem had seriously deteriorated. This deterioration continued in llléla, but in other two districts, the
infusion of resources almost inevitably meant that patients would be spending more.

The comparisons between Say and Boboye provided more mixed results. The basic descriptive
statistics showed that, in termsto#nds of episode costs, neither type of payment system was unequivocally
the better alternative. Changes in episode costsrectdifferently for different population groups. The
econometric resultsave similar for femas, but not for the other population groups. In health care financing
researchhoth in the U.S. and loér countries, getting such mixed results is not unusual. It is well known that
healthcare finanmg initiatives have varyingfiects across different population groups and should be closely
monitored ireach local ontext. Also, ocassionally,fterent stasstical methods generate different results. The
choice of which set of results to use is not alwagarlespeclly when new statistical methodse being
explored and tested as in this report. Over time, with continued monitoring and evaluation and periodic in-
depth analysis, the long-term impacts of the innovative cost recovery system should become clearer.
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12.0 LIMITATIONS OF THE STUDY

In interpreting these results, it is importantémember several limiti@ns of the study. Although
major efforts vere made to adhere to quasi-experimentaigtemethods, political and logisticadalities
impeded scientifically rigorous implementation. For example, study districts were chosen non-randomly. In
Boboye, protocols areput in phce thregears before the implementation of cost recovery in contrast to Say
where these sameqiocols vereintroduced at the time the castcovery tests wreinstituted. Officials
collected the head tax in Boboye about two years before the pilot project began and collected it only once in
three ars. Other diffialties were enountred in nonitoring quality improements; detailed empirical
information on how well variousrdatment and management processmfdcnot be collected. It was
particularly challenging to examine episode costs using data from household surveys. One should have had
fairly sophisticated medicaécords that included diagnostic codes, risk factors, and comorbidities in order
to control for important confounding factors. Also, with household surveys, it was difficult to get complete
episode infamation; this study included anyone who imedl any expense during the two-week recall period.
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13.0 RECOMMENDATIONS

13.1 POLICY RECOMMENDATIONS

These results showingdreases inasts relative to the contrsite heighten the need for policymakers
to carefilly considemwhether the benefits associated with these different payment methods justify new costs
to patients. Based on evidence from a related r¢jgatbeck et al1994),utilization of public health care
services increased inoBoye and was stable in llléla during the pilot tests, demonstrating patients’
willingness to pay for thgquality improvements. The implication of these findings is that to ensure the long-
termsustainability of these results, policymakers shoudagr what other quality improvements, in addition
to the availability of essential drugare mediclly important and preferred by patients. More effort should
be placed on measng and monitoring these quality impemments over time and among providers. Although
patients vere wiling to pay higher episode sts for some quality improvements, the assumption was that the
money being collected would contributeth@ maintenance of these improved services. Policymakers should
ensure that adequate financing and financial memagt systemsare in place tosustain quality
improvements; otherwise, willingness to pay these higher episode costs willedisa@fearly, the cost
implications of quality improvements must be well known.

13.2 FUTURE RESEARCH
The following recommendations on research focus on areas highlighted by this specific study.

1. Future researcdhould attempt to identify other qualimprovements which have public health merit
and are perceived to be important by paseMeasurement of these ditg attributes should be
improved (structure, process, outcome) so that they can be monitored over time.

2. It would be valable to collect complete episode-of-iliness cost information. This study was limited
by the fact that gisode costs cared a two-week pierd of time, truncating costs either at the
beginning and/or the end of the episode.

3. In order to be able to attribute cost changesfterdnces in payment rfeods, it is important to
improve classification of patients by type of diagnosis and risk. Futueargshould explore
improving the collection of such information with methods that are feasible yet valid and reliable.

4, Future researcthould pay morattention to the cost consequences of various payment methods. To
date, the focus in developing countries has be¢heeffects of user fees on utilization patterns; this
is important but incomplete.

5. The experimental design used for this pilot project providecmely valuable informtéon for
monitoring and evaluating actual experiences with cost recovery and quality improvements. Future
researclshould continue to explore using experimental design evaluation methods with health care
financing initiatives;recognizing that such extensive data collection may not alwajesabs#le.
Feasible yet informative data collection methods should be developed and tried.

6. Research ntkeodsfor comparing changes in episode costs over time in a quasi-experimental design
setting should be further developed. The results ofthidy showed that descriptive and multivariate
techniques can lead to somewhat different conclusions.



APPENDIX A
EMPIRICAL FRAMEWORK—THE TWO-PART MODEL
USING ADJUSTED EPISODE COSTS

There were threissues to be resolved for the empirical analysis. The first dealt with how to model
the individual’s decision process for incurring health expenditures. The second dealt with the traditionally
skewed distribution of health expenditures. The third pertained to identifying the appropriate set of factors
with which to adjust total episodests in order to make pre- and post-intervention comparisons between the
intervention and control sites.

As already mentioned in the text, episode costewansformed into natural logarithms to normalize
the otherwise skewed distribution of health expenditures. The logarithmic traasfin was maintained
throughout the analysis.

Al EMPIRICAL FRAMEWORK—THE TWO-PART MODEL

In the previous literature there has been substantial discussion of the types of models which can be
used to estimate health expenditures. Siheplest empirical techniques used to predict expenses are analysis
of variance (ANOVA) and argsis of covarianceANOCOVA). Previous studies have shown that these
methods yield highly imqecise results; thegrenot rdoust in the presence of outliers and inefficient when the
strong assumptions about distributiamenot met. (Duan et al., 1983)The Litvack study in Cameroon used
this approach; she did not find significant changes in health expenditures.

There are two basic reg®on approaches to estimating the determinants to total episode costs for
ambulatonycare: the two-part modahd the sample selection model. The essence of the two-part model is to
decompose one observed random variable of total episode costs (including zero and positive expenditures)
into two observedandom variables. First, there is a decision to incur positive expenses, and then a decision
about the level of expenses, conditional on its being positive. In contrast, the one part model estimates the
behavior of spenders and non-spenders in the same equation using a logarithmic transformation of episode
costs.

In the two-part model, the first decision is examined using a probit equation for the dichotomous
event—whether or not to seekdtment. Some ttsbold variable, |, dermines when an individual (I) decides
to incur expenses. We observe a dummy variable, D, which equals one if | is greater than zero, and equals zero
for any other value of I. The estimate variadlg,captures the strength and size of the relationship between
eachindependent variable describiegchindividual and the threshold value. The error terg,is normally
distributed with mean zero.

(1) i =x0, + ny, Ny~ N(@O1)
where D =1if 1> 0, and D = 0, otherwise.
The second part is a linear model of the logarithm of positive episode costs (EPCOST)

2 IN(EPCOST, | I. >0) = X8, + Ny, Nu~ N(0,0%)
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The question is whether the decision to see#timent is tied to the expecteasts of teatment.
Empirically, the concern is whether there is correlation between the error terms of the two parts. Duan et al.
(1983,1984) contend that equations (1) and (2) can be estimatathtadp (e.g. in two separate parts). In
contrast, the Tobit (1958) model and the self-selection or Heckhkeeckman 1979) model assume that
expenditure behavior is melated vith whether or not expenditurese incurred in the first place; that is,
those who choose to incur expenditures aselected population and will have expenditure patterns different
than the generglopulation. Least s@uesusing only the sample with positive expenditures will provide
biased estimates of thconditionalpopulation, if the errors are correlated.

For this study, the use of the Tobit or Heckrapproaches were problematic for several reasons. The
Tobit model is a aesored regression modelero values of the dependent variable arise because of non-
observability. It agsmes that the censored and uncensored dependent variable can be explained by the same
linear model and set abefficients. In this case, zero values for health expenditureshotaeresult of non
-observability. The Heckman model deaith selection bias by including in the cost equation an adjustment
factor generated from thegfnit choice estimation. Sekaldisadvantages to the Heckman approach have been
expressed by Duan et al. (1983, 1984). First, the estimation requires the assumptiorethat téens in
equations (1) and (2) follow a bivariate normal distribution, a strong assumption. Second, the self-selection
model has poor numeric and statistical properties, e.g., nonunique local maxima. Duan et al. also claim that
the results are not significantly changed by including a selection bias correction factor. This is supported in
several empiricatudiedWouters1990; Weaver et al., 1993)Velch et al. (1984) have found that estimates
using the coedion factor lack robustness. The assumptions regatimgero expenditure data are untestable
because they are unobservable.

This study estimated an ordinary leastessga (OLSJinear model of positive expenditures separately
from the choiceequation. In the specification above, this meant estimating equation (2) using ordinary least
squares. This has been used by Duan et al. (1983,1984) the focus was on the conditional population,
those who chose t@sk treatment. Hodid the episode costs of this population change as a result of the
intervention?This focus eliminated the coern for seletion bias since we @renot attempting to make
generalizations for the whole population, but only for those who sought treatment.

A.2 EXPERIMENTAL DESIGN: COMPARISON OF ADJUSTED EPISODE COSTS

A key objective of the analysis was to cargchanges iapisode costs between the intervention and
control sites. Aerage total episode costs for individuals in each district had to be adjusted to control for the
fact that the baseline and follow-up household surveys, although random, interviewed different individuals
in each period. This section describes the empirical technique, the dependent variable, and the covariates.

ADJUSTED EPISODE COSTS: COMPARISON OF THE MEANS

Four steps were gaired to comparepisodecosts within and between the three districts. These steps
were rguired to deal with thdact that the two surveymterviewed different samples from the same
population and to provide sistical comparisons over time and across districts. The first step of the analysis
answered the question: Before the cost recovery intervention was introduced, what total costs of an episode
of treatment wre expected for amdividual with acertainillness condition and a specific set of socio-
economic and demographicachcteistics? As shown in equation (3), the Bamesurvey was used to generate
estimated reldonships between the natural logarithm of episode costs and the covesfgding an
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individual's socio-demographic and economiarettteistics,illness conditions (symptoms and severity), and
proximity to apublic healthfacility. Three sets of coefficigs were etimated, one for eadfistrict. In the

second step, theshstrict-specific estimated relationshipefleding baseline behavior ave then used to

predict the natural logarithm of the costs of an episode of treatment for individuals in the follow-up survey.
This is formulated in equation (4). These predictions areivihe question: For those individuals who sought
treatment after the intervention in each district, what total costs of an episode of treatment would they have
incurred in the baseline period?

In the third step, for each individual, changes in episode costs between the two survey periods were
determined by comparingtual episode costs incurred by an individual in the follow-up period with his/her
predicted baseline episode costs, as shown in equation (5). Finally in the fourth step, individual-level
differences between pre- and post-test episode costs estimated in step three were averaged for each district.
Pairwise comparisons betweeschintervention siteand the control site of the average differences in episode
costs over timavere made to determine whether patterns of episode costs under cost recovery differed from
control conditions. The avage ofndividualn, for each intervention districty,enention disticc WaS adjusted for
trends no-specifically attributable to the intervention by statistically comparing it with the mean difference
calculated for the control sitg,,. If the comparisons between the means, Say and Hiélg- (), and
Boboye and lll€largpo.e - M), Weresignificantly diferent from zero, then oneoald reject the null
hypotheses thdhe cost recovery pilot interventions had no effect on the total costs of an episode of iliness.
The null hypothesis is given in equation (6).

The empirical model is shown in equations (3) through (6). The variables include:

EPCOST - total patient episode costs for treatment of an acute illness
In - natural logarithm transformation
Xj - covariates capturing socio-demographic characteristics, economic status, type of illness (symptoms,
severity), j=1...s
/ -patients in the pre-test household random sample, /I=1... m
k -patients in the post-test household random sample, k=1...n
n -residual between predicted and actual expenditures for k individuals
?3) In (EPCOST, +1) = +BX; + ¢
(4) In [EPCOST, (predicted) + 1] = a** + B*X,
(5) N = In [EPCOST (actual) +1] - In [EPCOST, (predicted) +1]

if n,> 0, then post-intervention costs > pre-intervention costs
if n,< 0, then post-intervention costs < pre-intervention costs

(6) Ho: (Mintervention district = Migia) = O Comparison of the means, t-test

if (Niyerveniondistrict - M) > 0, €pisode costs increased more in the intervention site
than in the control site

if (Niyerveniondistrict - M) < 0, €pisode costs increased less in the intervention site than
in the control site

As explained above, logarithm transformations of episode costs were required for analysis. Retran-
sforming the final reults into actual expenditures could not be done without introducing bias. Neither the
smearing nongrametric setimate nor the normal retransfortiol were appropriatayiven that outlier
expenditures agared to baon-randomly distributedithin the populatior{Duan, 1983; Duan et al., 1982).
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They tended to occur for higher-income families or for those in close proximity to a health facility. For this
reason, logarithmic trangfimations of episode costevre mantained for the comparisons between survey
periods and between intervention and control districts. Although this was less intuitively appealing, it
minimized introducing biases into the comparisons.

The steps abowsere applied to the general population as well as to specific population groups: the
poorest, children under fifteen, women and girls, and malaria cases. In each case the estimated coefficients
used for predictioreflected the patterns taftal episode costs for pexific site and for a particular population
group.

COVARIATES—DEFINED

The covariates used for adjusting episode costs inclddeger cpita monthly expenditures; (b)
illness group(c) seveity of iliness;(d) gender; (e) age; (f) ethnic group; and (g) proximity to a public health
facility.®

These covariates were chosen because they were expected to be significant determinants of episode
costs and, ihot controlled for, would have made it difficult to attribute changes in episode costs to the
implementation of the cosecovenyintervention. Adjustingor these factors allowed one to compare pre- and
post-test episode costs fadividuals with an acute illness of a given severity, of a given age, gender, ethnic
group, economic status, and proximity to a public health facility.

There are two major approaches gimating economic status: full income and total household
expenditure¢Gootaet, 1983).The full-income approach relies on estimating the sum of monetary income,
income in-kind (including the production of the houselaiterprise and government services), and the value
imputed to services derived from endowments and assets such as durables, housing, and time owned by the
household. The total househeldpenditure approach relies on estimating total household consumption. The
key assumption is that the purchases of goods and sereftexss the true preferences of tieusehold.
Consumption tends tauttuate less than income, and as such is usually considered to be a better measure of
permanent income (an average income expected over a lifetime, ¢éihgitiee majoreffects of sesonal
variations orcycles of earning during various phases of one’s working life). For this study, economic status
was captured using per capita monthly household expenditures. Continuous as well as dummy variables
differentiating various income groups were tested.

Ideally, one wald have wanted to conduct this comparison of episode costs separately for different
illness groups. Bcause of the sample size, this stu@g only able to focus on general acute ilinesses and the
subset, “malaria-like” illnesses.

Severity of illness was proxied by the number of days an individual is bedridden as a result of their
illness. Three major categories were included: no bed days, one to five bed days, and six or more bed days.

Gender was included as an adjustmiactor. This variable controlled for fterences in health
problems between males and femaldsoAculturalfactors might have been important. Women might not
have had as much access to health care as men.

8 Education was not included because very few individuals reported attending a modern school (less than 20
percent). Marital status was dropped because of too many missing observations.
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Age, as with gender, might haveflectedboth health and culturdactors. Age was tested as a
continuousvariable and as a dummy variable to distinguish three major age groups: 0-15 year, 15-40 years,
and over 40 years. Sample sizes were too small to differentiate children under five years of age.

There were three majottmic groups whictaccounted for the largest proportions of the populations:
Hausa, Djerma, and 8. Adjustment variales indicating ethnic group controlled for differences in cultural
beliefs about health and health care.

Public healthfacilities were located in selected comnities in eachdistrict. The plarmacies
associated with thedacilities were an important source of drugs for patients. A dummy variable was used
to indicate whether an individual lived in such a community.

The mean and standard déias of these covariatesegiven intables A.6, A.7, and A.8. The socio-
demographic and eaomic claracteistics of the populations who sough¢dtment in each of the three
districts werequite similar. Household sizes averaged nine members in Say and llléla and eleven in Boboye.
About half ofthe study population was female. It was also young with 50 percent less than 15 years old and
another onehird in the working age group (15 to 4@arsold). Illéla was the poorest districtcording
average ranthly expenditures dt,993 FCFA. Average monthly expenditures for Boboye were 2,172 FCFA;
for Say 2,143 FCFA. Approximately, 20 percent of individuals resided in a community with a public health
facility.

About 56-59 prcent of acute illnesses in Say and llléla were probably malaria, in comparison to 47
percent in Boboye. Approximately, 35-46rpent ofindividuals with acute illness reported bed rest of one
to five days. One-third to one-quarter stayed bedridden more than five days.

Hausa accountedr 89 percent of the llléla study population. In contrast, the Djerma accounted for
83 percent of the @oye populaon. Say was more mixed with 37 percent Peulh, 28 percent Djerma, and 35
percent various other ethnic groups.

These above population characteristics tended to hold across all of the various subpopulations with
the exception of the proximity to a public hedtilaility in the poorest group. In Say, only 7 percent of the
poorest resided in a community with a public facility in contrast to 21 percent for the general population. In
Boboye 12 percent of th@oor were near gublic healthfacility in contrast to 20 @rcent for the general
population. lliéla showed the leasequity in distribution with 18 percent of the poorest near a public health
facility, compared to 22 percent for the general population.

These descriptions of the socio-demographic and economic characteristics of the population tended
to hold in the pre- and post-test periods.
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REGRESSIONS FOR PREDICTIONS—EPISODE TOTAL COSTS

In general, the OLS regssions exfained only a small portion of the total variation in episode costs.
Detailed regression neks can be found in the appendixhibit A-9. R-squared values ranged from 0.03 to
0.16. This result isypical of expenditure regressiotiaubitz, 1985; Newhouse, 1989hese low R-squares
clearly limit the reliability of adjusted post-test episode costs wdrietpredictions based on these regressions.
Regressions for the population of geal ilinesses and the subgroups varied widelyarms of which
variables wersignificant. Few variables tended to be significant (at the 15 percent level or better) across all
three districts andubgroups. Proximity to a healfdcility, household size, a dummy variable identifying
poorest 45 percent, and number of daysitédn were the rost consistentlgignificant, but not in every case.
Where significanthousehold size was positively related to episode costs. Being part of the poorest group
reduced episode costs. More days in bed resulteijier episode costs. These relationships were intuitively
reasonable. Residing in a community with a public health facility tended to increase episode costs, patients
were benéfting from easily accessible drug supplies. Other variables were sporadically significant. Ethnic
group,gender, age and malaria cases were not significant determinants of episode costs. The results used to
adjust episode cash costs generated quite similar results.

COMPARISON OF THE MEANS—EPISODE ADJUSTED CASH COSTS

Results of the comparison of theeans of adjusted episode cash costs are given in two parts: first,
whether the changes in the logarithm of adjusted episode cash costseaithdistrict weresignificantly
different from zero; second, whether differences in changes in the logarithm of adjusted episode costs were
significantly different between thentrol and intervention siteExhibits 10-1 and 10-3ummarize these
results.

In the intervention districts, adjusted episode cash costedsed after thmtroduction of cost
recovery. In llléla, adjusteepisode cash costs fell. In Say, the increases across time periods were significant
for generallinesses and children baobt for females, malaria-cases, or the poor. In Boboye, adjusted episode
cash costs significantly increased for all groups.

Given the declining adjusted episode cash costs in llléla ancttbasimgadjusted episode cash costs
in Say and Boboye, Was not surprising to find significant differences between the intervention and control
sites for all population groups:

General Populationin Say and Boboye, the ertdistrictcomparisons between control and intervention sites
were also significant.

Malaria-like illnesses:For malaria, adjusted episode cash costs increased significantly in Boboye but not in
Say. They decreased in thentrol site. The changes in Say and Boboye were significantly different from the
changes in episode costs in llléla.

Females:In Say, this was the only population for which episode cash costs declined, but the decline was
statistically insignificant. However, this decline watatively less than the decline in llléla. Episode costs for
women in Boboye increased relative to baseline levels in Boboye and relative to llléla.
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Poorest 45 percentin Say episode cash cos&nained onstant. In Boboye, episode cash costsdased
while in llléla, ajusted episode costedeased from the pre-test to thest-test period. Interdistrict
differences were significant.

Children under 15 yars old: Episode cash costsdreasedignificantly in Say and Boboye. In lléla, they
remained constant. Episode costs in Say and Boboye increased significantly relative to those in llléla.

Because these resultemg based ologarithmic transfamations, it was difficult to identify the
implications for absolute levels of actual expenses. Only relative changes can be assessed using percentage
changes in logarithms. For general illnesses, logarithm of adjusted cash episode costs increased by about 19
percent in Say, 72 percentBoboye and decreased by 13 percent in llléla. Although copayments in Boboye
were less than in Say, theigode tax contributeabout 40 FCFA per episode. These patterns were similar for
the other subgroups.

In Say, the largest percentage increase washitdren under 15 (22gycent) bllowed by general
illnesses (19 grcent). In Bboye the largest percentage increase was for the poorest (105 percent) compared
with a 72 percent erease for the genernpbpulation. In Illéla, episode cash costs fell by &&pnt to 35
percent.

To summarize, the empiricalidence indicated that feihose individuals whohose to seek treatment,
episodecashcosts imreased as a gelt of the costecovery intervention. In Say, statistically significant
increases occurred for genetidesses and children, but not flamales, theoor, or malaria cases. The
largest increases occurred in Boboye and were evident for all population subgroups. These results were not
totally surprsing given that the system moved frofifleoing free care for a severelynder-tinded public
health system to requiring various prgmpeents and/or co-payments for improved drug supplies. Comparison
between intervention and control districts were always significant.

COMPARISON OF THE MEANS—TOTAL ADJUSTED EPISODE COSTS

As before, comparison tie means of the logarithm of adjusted episode total costs are given in two
parts (intra- and inter-district). The results are summariz&sibits 10-1 and 10-3

In the intervention districts, episode total costs increased after the introduction of cost recovery. In
Illéla, total episode costsedreased. In Say, astivcash costs, oreases irotal costs wre stéstically
significant for both geeralillnesses and children only; tmhemaning populations showed no significant
differences. In Boboye, consistently significant increases in adjusted episode cash costs were evident.

Inter-district comparisons between the control and intervention sites were always significant:
General population In Say and Boboye, epide costs increased; in Illéla, they fell. Increases in Boboye and
Say were relatively higher than in llléla.

Malaria-like illnesses: Adjusted episode total costscieasedsignificantly in Boboye but not in Say.
Interdistrict comparisons were significant.
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Females:No significant changes ocaed in Say. Bboye experienced significantcireases. Comparison
between intervention and control sites were significant.

Poorest 45 percentin Say, episode total costemained onstant. In Boboye, episode costsreased.
Interdistrict comparisons were significant.

Children under 15 years oldEpisode total costs increased significantly in Say and Boboye and surprisingly
also in llléla. Diferences betweeBay and llléla were not significant. Differences between Boboye and llléla
were significant.

In terms of percent changedagarithms, patterns observed withssale cash costs continued to hold
with episode total costBor general illnesses, episode costs increased by 10 percent in Say, by 58 percent in
Boboye, and decreased by 4 percent in llléla. These patterns are similar for the other population groups.

In Say, the largest percentage increase wasiloiren (11percent), followed by general illnesses (10
percent). In Bboye, the largeshcrease was for children (162 percent) followed by the poorest (87 percent).
In llléla, episode total costs fell by 4 percent to 26 percent, except for children where costs increased by 26
percent.

To summarize, the empiricalidence indicates that ftlose individualsvho chose to seek treatment,
episoddotal costsincreased relative to the control site as a result of the cost recovery intervention. Within
districts, as with cash costs, the largestdases occurred in Boye and were apparent for all subpopulations.
Episode costs in Say increased for general illnesses and children.

The major results for adjusted episode costs are summarized and discussed below:

A Relative to the antrol site, episode cash and total costs in the intervention districéaged as a
result ofcost-recovery. This was not surprising given the baseline situation where the public health
system was in poor condition and drugsevscarce.fose whasought care in Say and Boboye under
the cost-recovergystem geerally found health professiondtained in new diagnostic and treatment
protocols and benefitted from improved stocks of essential drugs. In contrast, the situation in Illiéla
continued to deteriorateith episode costs falling during the study period. To the extent that the
trends in lllélaeflectedwhat would have happened in Say and Boboye without the intervention, the
interdistrict comparisons were meaningful.

A Within eachdistrict, tests for statistically significant changes in adjusted episode costs before and
after the intervention showed mixed results. In the concefrarabwork, it wagosited that total
episode costs might fall or remain stable if the new sources of drugs at public health facilities were
cheaper than previously sought alternatives and/or if the opportunity costs of obtaining care fell as
patients eliminateddalitional travel to parmacies oother providers of higher priced drugs and
supplies. In Saythis hypothesis was rejected for the gehpopulation and children, but not for
malaria cases, females, and the poor. In Boboye, this hypothesis is rejected for all groups.

1. In Say,statistically significant increases in adjusted episode costs occurred for the general

population and sifically for children, but not for malaria cases, females, or the poor. The
insignificant or relatively small creases in@djusted episode costs in Sagne ©nsistent
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with the hypothesithat patients might partially be absorbing the additional costs from user
fees by substituting away from the higher costs of other providers.

2. In Boboyeadjusted episode costs increased substantially for all groups. In contrast to Say,
the substitution patterns between home and facility care were not as evident.
3. In Illéla, episode costs fell for all components and for all groups. fflected the

deterioration of the health fitastructure, incresing stock outs and absence of medical
supples. Notably, 34 ercent received free care in the Hameperiod in contrast to 45
percent in thedllow-up. This might have reflected the fact that there simply was nothing to
buy.

Within eachdistrict, percentage changes idjasted logarithms of episode costs showed that total
adjusted episode costs increased the most in Boboye.

4, The typical patienh Saysaw the adjusted logarithm of episoti#al costs increase by 10
percent.

5. In Boboye the typical patient saw andrease in thedjusted logarithm of episode costs
increase 58 percent.

6. In lliéla, the adjusted logarithm of episode costs fell around 4 percent.

Within eachdistrict, changes in adjusted loghm of episode costs expressed in percentages showed
that some target grouperehit harder than others. Childrexperienced higher percentage increases,
followed by the poor and theiemales. In Say these percentage increases negrsubstantially
different fromthose gperienced by the general population. In Boboye, all three groups experienced
higher percentage increases than the general population.

7. In Say,among the targgroups the largest percentage increase in the adjusted logarithm of
episode total cosisas for children under 15 (11 percent), followed by the poor (9 percent),
followed by women (2 grcent). his commared wth a 10 grcent increase for the general
population.

8. In Boboye the largest increase in thdjasted logarithm of episode total costs was for
children (162 pernt), followed by the poor (87 percent), followed by women (72 percent).
This compared with a 58 percent increase for the general population.

9. In llléla, episode costs fell by 4 percent to 26 percent.

The resultssuggested that individuals might have misconceptions about the cost of health care
services they incurrednder a social financingiechaism. A majority of respondents stated as a
reason for prefemng the social financing payment method that it would cost less. The results in
Boboyesuggested otherwise. If all costeme acounted for including taxes, out-of-pocket cash
payments and opportunity costs, episodes costs in Boboye dramatically increased, more than those
in Say.

63



EXHIBIT A-1

COMPARABILITY OF PRE- AND POST-TESTS: BASIC DEMOGRAPHICS

SAY BOBOYE ILLELA
Pre-test Post-test Pre-test Post-test Pre-test Post-test
Full sample size 4,723 4,221 5,571 4,850 4,116 3,980
# reporting any illness 653 (14%) 853 (20%) 1,353 (24%) 945 (20%) 899 (22%) 928 (23%)
% female 48% 49% 56% 53% 53% 53%
% married 66% 64% 61% 69% 65% 70%
% child < 5 years 23% 28% 23% 23% 27% 27%
% Djerma 25% 23% 7% 76% 0 0
% Hausa 8% 7% 5% 5% 82% 82%
% Peulh 44% 35% 15% 16% 3% 3%
% other ethnic 23% 35% 4% 3% 15% 15%
% reporting symptom:
fever 76% 76% 86% 86% 91% 85%
cough 14% 15% 24% 16% 13% 12%
diarrhea 15% 16% 24% 23% 23% 21%
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SAY—UNADJUSTED EPISODE COSTS

EXHIBIT A-2

: MEANS (IN FCFA) AND VARIOUS COMPONENTS (%)

Tot cost=free

General Population Malaria-like cases Females < 45% p.c. expend. < 15 years old
Episode
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
Total Cost 440.52 444.96 507.36 344.95 544.97 280.53 165.72 164.29 293.68 299.93
Cash 419.58 (95%) 396.04 (89%) 484.59 (96%) 306.93 (89%) 519.01 (95%) 244.65 (87%) 163.55 (99%) 159.66 (97%) 270.64 (92%) 270.51 (90%)
Oppor. Cost 21.24 (5%) 48.92 (11%) 22.92 (4%) 38.01 (11%) 26.37 (5%) 35.87 (13%) 2.17 (1%) 4.62 (3%) 23.04 (8%) 29.42 (10%)
Total Cost 440.52 444.96 507.36 344.95 544.97 280.53 165.72 164.29 293.68 299.93
Home 266.04 (60%) 242.47 (55%) 326.16 (64%) 168.77 (49%) 296.32 (54%) 178.42 (64%) 150.38 (91%) 110.15 (67%) 197.64 (67%) 166.37 (55%)
Facility 174.48 (40%) 202.49 (46%) 181.20 (36%) 176.18 (51%) 248.65 (46%) 102.10 (36%) 15.34 (8%) 54.14 (33%) 96.04 (33%) 133.56 (45%)
Cash 419.58 396.04 484.59 306.93 519.01 244.65 163.55 159.66 270.64 270.51
Home 255.35 (61%) 231.32 (58%) 315.13 (65%) 160.52 (52%) 283.02 (55%) 171.38 (70%) 149.09 (91%) 108.99 (68%) 184.80 (68%) 155.65 (58%)
Facility 164.23 (39%) 164.73 (42%) 169.47 (35%) 146.41 (48%) 235.99 (45%) 73.27 (30%) 14.46 (8%) 50.68 (32%) 85.84 (32%) 114.86 (42%)
Tax 0 0 0 0 0 0 0 0 0 0
Opport. Cost 21.24 48.92 22.92 38.01 26.37 35.87 2.17 4.62 23.04 29.42
Home 10.84 (51%) 11.16 (22%) 11.81 (52%) 8.24 (21%) 13.51 (51%) 7.04 (19%) 1.29 (59%) 1.16 (25%) 12.84 (56%) 10.72 (36%)
Facility 10.40 (49%) 37.77 (77%) 9.59 (48%) 29.77 (79%) 12.86 (49%) 28.83 (81%) 0.88 (41%) 3.46 (75%) 10.20 (44%) 18.71 (63%)
Home Total 266.04 242.47% 326.16 168.77 296.32 178.42 150.38 110.15 197.64 166.37
Cash 255.35 (96%) 231.32 (95%) 315.13 (97%) 160.52 (95%) 283.02 (96%) 171.38 (96%) 149.09 (99%) 108.99 (98%) 184.80 (94%) 155.65 (93%)
Oppor. Cost 10.84 (4%) 11.16 (5%) 11.10 (3%) 8.24 (5%) 13.51 (4%) 7.04 (4%) 1.29 (1%) 1.16 (2%) 12.84 (6%) 10.72 (7%)
Facility Total 174.48 202.49 181.20 176.18 248.65 102.10 15.34 54.14 96.04 133.56
Cash 164.23 (94%) 164.73 (81%) 169.47 (94%) 146.41 (83%) 235.99 (95%) 73.27 (72%) 14.46 (94%) 50.68 (93%) 85.84 (89%) 114.86 (86%)
Oppor. Cost 10.40 (6%) 37.77 (19%) 11.81 (6%) 29.77 (17%) 12.86 (5%) 28.83 (28%) 0.88 (6%) 3.46 (7%) 10.20 (11%) 18.71 (14%)
Home cash 255.35 231.32 315.13 160.52 283.02 171.38 149.09 108.99 184.80 155.65
Consult. 58.33 (23%) 56.50 (24%) 79.25 (25%) 24.03 (15%) 59.16 (21%) 39.89 (23%) 58.68 (39%) 13.85 (12%) 6.00 (3%) 20.22 (13%)
Drugs 197.02 (77%) 174.81 (75%) 235.88 (75%) 136.49 (85%) 223.85 (79%) 131.49 (77%) 90.41 (61%) 95.14 (87%) 178.80 (97%) 135.42 (87%)
Pharm. 153.18 (78%) 124.22 (71%) 193.24 (82%) 78.76 (58%) 193.28 (86%) 87.29 (66%) 41.53 (46%) 53.38 (56%) 142.76 (80%) 96.80 (71%)
Facility cash 164.23 164.73 169.47 146.41 235.99 73.27 14.46 50.68 85.84 114.86
Treatment 141.95 (86%) 118.05 (72%) 141.79 (84%) 101.66 (69%) 194.00 (82%) 43.22 (59%) 13.63 (94%) 44.60 (88%) 81.44 (95%) 95.48 (83%)
Transport. 18.07 (11%) 37.28 (23%) 22.33 (13%) 37.02 (25%) 38.55 (16%) 25.00 (34%) 0 (0%) 1.35 (3%) 2.00 (2%) 11.80 (10%)
Other 4.21 (3%) 9.40 (6%) 5.35 (3%) 7.73 (5%) 3.44 (2%) 5.05 (7%) 0.83 (6%) 4.73 (9%) 2.40 (3%) 7.58 (7%)
No. obs. 285 346 159 181 131 188 121 148 125 178
No. obs. w/ 90 (32%) 90 (26%) 47 (30%) 43 (24%) 42 (32%) 59 (31%) 36 (30%) 44 (30%) 34 (27%) 43 (24%)
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EXHIBIT A-3

BOBOYE—UNADJUSTED EPISODE COSTS: MEANS (IN FCFA) AND VARIOUS COMPONENTS (%)

Tot. cost =free

Episode General Population Malaria-like cases Females < 45% p.c. expend. < 15 years old
Costs
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

Total Cost 427.80 342.70 474.38 321.75 392.22 274.19 171.60 129.30 335.79 276.10
Cash 408.95 (96%) 317.85 (93%) 457.73 (96%) 300.73 (94%) 374.51 (95%) 251.03 (92%) 166.41 (97%) 126.19 (98%) 319.30 (95%) 242.48 (88%)
Oppor. Cost 18.88 (4%) 24.85 (7%) 16.64 (4%) 21.02 (6%) 17.71 (5%) 23.17 (8%) 5.19 (3%) 3.12 (2%) 16.54 (5%) 33.62 (12%)

Total Cost 427.80 342.70 474.38 321.75 392.22 274.19 171.60 129.30 335.79 276.10
Home 308.65 (73%) 224.61 (66%) 342.06 (72%) 186.25 (58%) 300.93 (77%) 148.68 (54%) 124.03 (72%) 56.46 (44%) 254.48 (76%) 191.17 (76%)
Facility 119.15 (27%) 75.43 (22%) 132.31 (28%) 93.28 (29%) 91.29 (23%) 83.85 (31%) 47.58 (28%) 30.89 (24%) 81.31 (24%) 45.61 (24%)
Tax 0 42.67 (12%) 0 42.22 (13%) 0 41.66 (15%) 0 41.95 (32%)

Cash 408.95 317.85 457.73 300.73 374.51 251.03 166.41 126.19 319.30 242.48
Home 300.83 (75%) 213.89 (67%) 336.33 (73%) 176.41 (59%) 293.28 (78%) 139.86 (55%) 122.22 (73%) 56.36 (45%) 248.01 (78%) 174.94 (72%)
Facility 108.12 (25%) 61.30 (19%) 121.40 (27%) 82.10 (27%) 81.23 (22%) 69.51 (28%) 44.19 (27%) 27.88 (22%) 71.29 (22%) 28.22 (12%)
Tax 0 42.67 (13%) 0 42.22 (14%) 0 41.66 (17%) 0 41.95 (33%) 0 39.32 (16%)

Opport. Cost 18.88 24.85 16.64 21.02 17.71 23.17 5.19 3.45 16.54 33.62
Home 7.83 (41%) 10.71 (43%) 5.73 (34%) 9.84 (47%) 7.65 (43%) 8.82 (38%) 1.81 (35%) 0.37 (11%) 6.49 (39%) 16.23 (48%)
Facility 11.05 (59%) 14.13 (57%) 10.91 (66%) 11.18 (53%) 10.06 (57%) 14.34 (62%) 3.39 (65%) 3.08 (89%) 10.05 (61%) 17.39 (52%)

Home Total 308.65 224.61 342.06 186.25 300.93 148.68 124.03 67.04 254.48 191.17
Cash 300.83 (97%) 213.89 (95%) 336.33 (98%) 176.41 (95%) 293.28 (97%) 139.86 (94%) 122.22 (99%) 66.67 (99%) 248.01 (97%) 174.94 (92%)
Oppor. Cost 7.83 (3%) 10.72. (5%) 5.73 (2%) 9.84 (5%) 7.65 (3%) 8.82 (6%) 1.81 (1%) 0.37 (1%) 6.49 (3%) 16.23 (8%)

Facility Total 119.15 75.43 132.31 93.28 91.29 83.85 47.58 30.89 81.31 45.61
Cash 108.12 (91%) 61.30 (81%) 121.40 (92%) 82.10 (88%) 81.23 (89%) 69.51 (82%) 44.19 (93%) 27.88 (90%) 71.29 (88%) 28.22 (62%)
Oppor. Cost 11.05 (9%) 14.13 (19%) 10.91 (8%) 11.18 (12%) 10.06 (11%) 14.34 (18%) 3.39 (7%) 3.01 (10%) 10.05 (12%) 17.39 (38%)

Home cash 300.83 213.89 336.33 176.41 293.28 139.86 122.22 56.36 248.01 174.94
Consult. 23.06 (8%) 35.98 (17%) 22.93 (7%) 13.11 (7%) 25.98 (9%) 13.40 (10%) 3.47 (3%) 2.40 (4%) 8.73 (4%) 11.92 (7%)
Drugs 277.78 (92%) 177.91 (83%) 313.41 (93%) 163.30 (93%) 267.30 (91%) 126.46 (90%) 118.75 (97%) 53.95 (96%) 239.29 (96%) 163.02 (93%)

Pharm. 198.54 (71%) 84.02 (47%) 253.57 (81%) 59.78 (34%) 192.32 (72%) 59.42 (47%) 76.60 (63%) 2.40 (4%) 178.32 (75%) 88.24 (54%)

Facility cash 108.12 61.30 121.40 82.10 81.23 69.51 44.19 27.88 71.29 28.22
Treatment 47.56 (44%) 37.23 (61%) 67.75 (56%) 54.95 (67%) 19.87 (24%) 56.11 (81%) 17.45 (39%) 19.43 (70%) 15.28 (21%) 19.32 (68%)
Transport. 30.89 (28%) 12.71 (21%) 33.68 (27%) 13.75 (17%) 30.53 (38%) 1.40 (2%) 8.69 (20%) 4.52 (16%) 24.22 (34%) 3.53 (13%)
Other 29.67 (27%) 11.36 (18%) 19.97 (16%) 13.40 (16%) 30.83 (38%) 12.00 (17%) 18.05 (41%) 3.93 (14%) 31.79 (45%) 5.37 (19%)

No. obs. 666 543 311 291 366 285 259 230 322 255

No. obs. w/ 239 (36%) 0 108 (35%) 0 13 (37%) 0 110 (43%) 0 108 (34%) 0
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EXHIBIT A-4

ILLELA—UNADJUSTED EPISODE COSTS: MEANS (IN FCFA) AND VARIOUS COMPONENTS (%)

Tot. cost=free

Episode General Population Malaria-like cases Females < 45% p.c. expend. < 15 years old
Costs Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
Total Cost 577.45 381.75 637.83 310.39 610.31 291.53 200.30 125.09 414.40 389.51
Cash 555.45 (96%) 361.16 (95%) 616.66 (97%) 302.96 (98%) 591.35 (97%) 274.85 (94%) 197.33 (99%) 124.27 (99%) 394.30 (95%) 370.08 (95%)
Oppor. Cost 22.13 (4%) 20.59 (5%) 21.29 (3%) 7.42 (2%) 19.21 (3%) 16.68 (6%) 2.97 (1%) 0.82 (1%) 20.11 (5%) 19.42 (5%)
Total Cost 577.45 381.75 637.83 310.39 610.31 291.53 200.30 125.09 414.40 389.51
Home 334.26 (58%) 149.16 (39%) 317.13 (50%) 125.22 (40%) 365.87 (60%) 145.72 (50%) 139.38 (70%) 70.24 (56%) 278.82 (67%) 141.05 (36%)
Facility 243.19 (42%) 232.60 (61%) 320.70 (50%) 185.17 (60%) 244.43 (40%) 145.81 (50%) 58.63 (30%) 54.85 (44%) 135.58 (33%) 248.45 (64%)
Cash 555.45 361.16 616.66 302.66 591.35 274.85 197.33 124.27 394.30 370.08
Home 325.41 (59%) 137.00 (38%) 311.89 (51%) 122.04 (40%) 357.37 (60%) 133.83 (49%) 138.70 (70%) 70.16 (56%) 270.42 (69%) 129.29 (35%)
Facility 230.05 (41%) 224.16 (62%) 304.76 (49%) 180.93 (60%) 233.97 (40%) 141.02 (51%) 58.63 (30%) 54.11 (44%) 123.87 (31%) 240.80 (65%)
Tax 0 0 0 0 0 0 0 0
Opport. Cost 22.13 20.59 21.29 7.42 19.21 16.68 2.97 0.82 20.11 19.42
Home 8.91 (40%) 12.16 (59%) 5.26 (25%) 3.18 (43%) 8.61 (44%) 11.89 (71%) 0.68 (23%) 0.08 (10%) 8.40 (42%) 11.77 (61%)
Facility 13.22 (60%) 8.44 (41%) 16.02 (75%) 4.25 (57%) 10.59 (56%) 4.79 (29%) 2.29 (77%) 0.74 (90%) 11.71 (58%) 7.65
Home Total 334.26 149.16 317.13 125.22 365.87 145.72 139.38 70.24 278.82 141.05
Cash 325.41 (97%) 137.00 (92%) 311.89 (98%) 122.04 (97%) 357.37 (98%) 133.83 (92%) 138.70 (99%) 70.16 (100%) 270.42 (97%) 129.29 (91%)
Oppor. Cost 8.91 (3%) 12.16 (8%) 5.26 (2%) 3.18 (3%) 8.61 (2%) 11.89 (8%) 0.68 (1%) 0.08 (0%) 8.40 (3%) 11.77 (9%)
Facility Total 243.19 232.60 320.70 185.17 244.43 145.81 60.92 54.85 135.58 248.45
Cash 230.05 (95%) 224.16 (96%) 304.76 (95%) 180.93 (98%) 233.97 (96%) 141.02 (97%) 58.63 (96%) 54.11 (99%) 123.87 (91%) 240.80 (97%)
Oppor. Cost 13.22 (5%) 8.44 (4%) 16.02 (5%) 4.25 (2%) 10.59 (4%) 4.79 (3%) 2.29 (4%) 0.74 (1%) 11.71 (9%) 7.65 (3%)
Home cash 325.41 137.00 311.89 122.04 357.37 133.83 138.70 70.16 270.42 129.29
Consult. 84.33 (26%) 28.30 (21%) 68.08 (22%) 36.67 (30%) 105.03 (29%) 28.47 (21%) 31.11 (22%) 14.72 (21%) 9.51 (4%) 31.30 (24%)
Drugs 241.08 (74%) 108.70 (79%) 243.82 (78%) 85.37 70%) 252.34 (71%) 105.36 (79%) 107.59 (78%) 55.44 (79%) 260.92 (96%) 97.98 (76%)
Pharm. 145.36 (60%) 52.80 (49%) 152.47 (49%) 31.85 (37%) 175.96 (70%) 59.74 (57%) 32.33 (30%) 9.68 (17%) 175.77 (67%) 59.54 (61%)
Facility cash 230.05 224.16 304.76 180.93 233.97 141.02 58.63 54.11 123.87 240.80
Treatment 119.44 (52%) 129.60 (58%) 161.76 (53%) 66.12 (37%) 123.75 (53%) 76.61 (54%) 31.22 (53%) 44.84 (83%) 83.93 (68%) 167.69 (70%)
Transport 61.25 (27%) 51.43 (23%) 67.37 (22%) 33.33 (18%) 62.18 (27%) 61.31 (43%) 22.22 (38%) 8.06 (15%) 4.23 (3%) 70.59 (29%)
Other 49.36 (21%) 43.13 (19%) 75.63 (25%) 81.48 (45%) 48.04 (20%) 3.10 (2%) 5.19 (9%) 1.21 (2%) 35.71 (29%) 2.52 (1%)
No. obs 320 280 190 135 156 137 135 124 142 119
No. obs. w/ 109 (34%) 125 (45%) 59 (31%) 66 (49%) 49 (31%) 62 (45%) 59 (44%) 63 (51%) 49 (35%) 53 (44%)
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EXHIBIT A-5

EPISODE TIME (WAITING AND TRAVEL, HOME AND FACILITY; STD DEV. IN PARENTHESES)

Time and Earnings General Population Malaria-like Females < 45% p.c.expen Child < 15 yrs
Pre- Post- W. test Pre- Post- Pre- Post- Post- Post- Post- Post-
SAY

Adult hourly earnings (FCFA) 19.15 23.69 1.72 20.45 24.35 20.74 24.12 6.71 7.15 18.26 23.22
(29.74) (31.34)

Episode Time Spent (hrs) 0.91 1.32 0.87 0.97 1.18 1.02 1.17 0.33 0.64 0.81 0.96
(2.89) (5.74)

Episode Home Time (hrs) 0.40 0.30 0.64 0.45 0.23 0.37 0.25 0.11 0.15 0.37 0.31
(1.56) (1.17)

Episode Facility Time (hrs) 0.51 1.02 1.48 0.52 0.95 0.65 0.92 0.22 0.49 0.44 0.65
(2.17) (5.60)

BOBOYE

Adult hourly earnings (FCFA) 19.37 17.26 1.79 19.75 18.68 18.49 17.67 5.28 5.40 21.47 18.44
(22.18) (21.53)

Episode Time Spent (hrs) 0.92 0.97 1.05 0.97 0.94 0.86 0.96 0.85 0.62 0.77 1.05
(2.06) (2.01)

Episode Home Time (hrs) 0.33 0.23 4.40* 0.29 0.22 0.30 0.18 0.26 0.06 0.28 0.27
(1.18) (0.96)

Episode Facility Time (hrs) 0.59 0.74 0.22 0.68 0.72 0.56 0.78 0.59 0.56 0.49 0.78
(1.38) (1.66)

ILLELA

Adult hourly earnings (FCFA) 17.35 14.87 1.91* 17.25 12.33 18.47 13.34 5.92 5.89 18.86 14.02
(18.90) (17.26)

Episode Time Spent (hrs) 0.87 0.67 3.36* 0.87 0.51 0.82 0.57 0.51 0.15 0.84 0.73
(2.29) (2.26)

Episode Home Time (hrs) 0.31 0.27 3.87* 0.27 0.15 0.27 0.33 0.09 0.01 0.35 0.31
(1.22) (1.31)

Episode Facility Time (hrs) 0.56 0.40 3.40* 0.60 0.15 0.55 0.24 0.42 0.13 0.49 0.42
(1.81) (1.62)
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EXHIBIT A-6
SAY—MEAN AND STANDARD DEVIATIONS OF DEPENDENT & INDEPENDENT VARIABLES

General Population Malaria-like cases Females <45% p.c. expend. < 15 years old
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
Household size 8.94 8.56 9.32 9.19 9.01 8.71 10.26 8.89 9.23 8.89
(4.61) (5.52) (4.88) (6.15) (4.96) (5.43) (4.54) (3.57) (4.21) (5.41)
No. working adults 4.42 3.98 452 4.34 4.47 3.98 4.80 3.80 4.25 3.89
(2.73) (2.96) (2.50) (3.42) (2.71) (2.97) (2.62) (1.72) (2.26) (3.02)
w/health fac. 22% 19% 21% 22% 23% 22% 7% 7% 24% 21%
p.c expend/month 2,143.31 2,625.30 2,158.19 2,584.18 2,103.56 2,632.59 664.84 693.59 1,897.70 2,229.39
(2,261.20) (3,283.10) (2,317.19) (3,116.89) (2,578.87) (3,640.02) (322.26) (300.56) (2,248.46) (2,337.84)
beddays: 1-5 44% 48% 52% 52% 42% 52% 43% 45% 48% 52%
beddays: 5+ 27% 18% 28% 20% 26% 15% 26% 21% 26% 20%
female 46% 54% 50% 55% 100% 100% 46% 56% 44% 56%
age < 15yrs 45% 54% 48% 58% 43% 54% 55% 56% 100% 100%
15 < age < 40 31% 26% 27% 25% 38% 30% 22% 20% 0 0
Djerma 28% 19% 29% 20% 22% 20% 24% 17% 30% 17%
Peulh 37% 37% 34% 38% 40% 38% 39% 40% 33% 39%
Malaria-like 56% 52% 100% 100% 60% 53% 59% 51% 61% 55%
Ep. Total Costs 440.52 444.96 507.36 344.95 544.97 280.53 165.72 164.29 293.68 299.93
(1,046) (1,281) (1,242) (973) (1,261) (771) (505.05) 377) (697) (900)
Ep. Cash Costs 419.58 396.04 484.59 306.93 519.01 244.65 163.55 159.66 270.64 270.51
(1,017) (1,131) (1,207) (842) (1,226) (625) (501.53) (370.55) (650) (840)
Ep. Opp. Costs 21.24 48.92 22.92 38.01 26.37 35.87 2.17 4.62 23.04 29.42
(71.69) (282.35) (75.77) (219.89) (85.79) (215.41) (10.18) (11.67) (78.88) (92.66)
no. obs 285 346 159 181 131 188 121 148 125 178
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EXHIBIT A-7
BOBOYE—MEAN AND STANDARD DEVIATIONS OF DEPENDENT & INDEPENDENT VARIABLES

General Population Malaria-like cases Females < 45% p.c. expend. < 15 years old
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
Household size 11.12 9.40 11.551 9.43 11.02 9.74 10.95 9.25 11.47 9.60
(5.74) (4.4) (6.24) 4.73) (5.82) (4.64) (4.83) (3.99) (5.78) (4.56)
No. working adults 5.45 4.53 5.74 4.58 5.48 4.62 5.20 4.27 5.25 4.38
(3.08) (2.44) (3.49) (2.68) (3.24) (2.51) (2.19) (2.13) (3.00) (2.48)
w/health fac. 20% 17% 23% 18% 19% 18% 12% 10% 23% 19%
p.c expend/month 2,171.87 1,993.88 2,284.06 2,183.18 2,093.65 1,986.99 578.50 575.73 2,236.80 1,955.26
(2,345.83) (2,822.98) (2,536.64)  (3,197.42) (2,447.62)  (2,820.56) (248.26) (260.71) (2,399.79) (2,679.31)
beddays: 1-5 46% 48% 50% 49% 46% 50% 45% 50% 52% 56%
beddays: 5+ 22% 21% 18% 21% 24% 21% 24% 17% 22% 19%
female 55% 52% 57% 55% 100% 100% 57% 53% 51% 53%
age < 15yrs 50% 50% 50% 46% 47% 50% 49% 51% 100% 100%
15<age<40 32% 27% 35% 33% 38% 35% 33% 25% 0 0%
Djerma 83% 78% 81% 79% 83% 81% 87% 83% 81% 76%
Malaria-like 47% 54% 100% 100% 49% 56% 49% 50% 48% 51%
Ep. Total Costs 427.80 342.70 474.38 321.75 392.22 274.19 171.60 136.60 335.79 276.10
(1,291) (881) (1,617) (828) (886) (772) (432) (173) (746) (620)
Ep. Cash Costs 408.95 317.85 457.73 300.73 374.51 251.03 166.41 133.14 319.30 242.48
(1,273) (834) (1,602) (797) (864) (738) (422) (167) (726) (499)
Ep. Opp. Costs 18.88 24.85 16.64 21.02 17.71 23.17 5.19 3.45 16.54 33.62
(61.17) (111.75) (40.96) (90.17) (61.95) (95.97) (14.69) (10.24) (58.08) (148.10)
no. obs 666 543 311 291 366 285 259 230 322 255

70



EXHIBIT A-8
ILLELA—MEAN AND STANDARD DEVIATIONS OF DEPENDENT & INDEPENDENT VARIABLES

General Population Malaria-like cases Females < 45% p.c. expend. < 15 years old
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
Household size 8.94 8.10 9.14 8.46 8.68 8.08 9.44 9.49 9.11 8.73
(5.27) (4.25) (5.63) (4.22) (5.35) (4.33) (4.61) (4.63) (5.14) (4.40)
No. working adults 4.36 3.95 4.40 4.11 4.27 3.70 4.46 4.42 4.25 4.03
(2.53) (2.14) (2.73) (2.23) (2.38) (2.00) (2.13) (2.36) (2.58) (2.15)
w/health fac. 22% 17% 24% 15% 27% 15% 21% 17% 23% 18%
p.c expend/month 1,992.90 1,848.77 1,950.41 1,379.68 2,088 1,474.37 641.41 612.47 1,958.85 1,528.09
(1,965.38) (2,993.16) (2,035.09)  (1,265.30) (2,051.29)  (1,257.90) (249.60) (200.47) (1,843.54) (1,484.19)
beddays: 1-5 35% 39% 38% 43% 40% 44% 40% 41% 37% 41%
beddays: 5+ 32% 16% 30% 15% 34% 15% 26% 14% 34% 16%
female 49% 49% 52% 50% 100% 100% 49% 49% 48% 50%
age < 15yrs 47% 46% 51% 40% 46% 47% 46% 46% 100% 100%
15<age<40 29% 34% 32% 36% 36% 41% 28% 34% 0% 0%
Hausa 89% 84% 91% 87% 90% 82% 87% 85% 88% 84%
Malaria-like 59% 48% 100% 100% 63% 49% 61% 50% 65% 45%
Ep. Total Costs 577.45 381.75 637.83 310.39 610.31 291.53 200.30 125.09 414.40 389.51
(1,641) (1,042) (1,950) (950.23) (1,821) (861) (522) (316) (1,590) (1,107)
Ep. Cash Costs 555.45 361.16 616.66 302.96 591.35 274.85 197.33 124.27 394.30 370.08
(1,592) (998) (1,894) (933.99) (1,780) (823) (520) (315) (1,556) (1,069)
Ep. Opp Costs 22.13 20.59 21.29 7.42 19.21 16.68 2.97 0.82 20.11 19.42
(89.70) (118.59) (90.81) (27.97) (72.74) (75.08) (7.32) (2.99) (59.99) (78.41)
no. obs 320 280 190 135 156 137 135 124 142 119
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